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GYNOPSIS 
During 1963 an area was mapped :rround Sid bury, 23 miles south- wes t of 
Grahamstown. The object of the survey wac to examine str a tigraphic problems, 
vmich included the nature of a large occurrence of shale south of Alicedale 
in a region previously mapped ~s Wi tteber g, and the relationship between 
Silcrete and Calcrete. 
During the invest igation evidence of the existence of two, possibly 
three , major thrust-faults and of extensive overfolding to the south was 
discovered. 1here is reason to believe, that mov ement on the Zuurberg 
Fault was initiated in pre-Cretaceous times, and renewed in the early 
Cretaceous. The Silcrete i s shown to be related to the pattern of present-
day dr<J.inage. Stone implements found eubedded iri t he Calcrete suggest that 
it i s of Recent age. 
• 
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Ii/l'RODUCTIOU 
1 . '.NIB .fu.J.Jl,A 
a) Locality 'Ihe .:lrt:a inve::;tigated und mapped geologic,_tl ly is l inli ted 
by the degrees of longitude 26°E and 26°20 1B, anu latitudes 33°20 1 8 
0 
and 33 30' S. The east- west boundary is 19 . 2 miles long, and the 
north- south boundary 11. 4 miles , Altogether 219 square miles were 
mapped . The area is si tu.:..ted beti'>een Grahamstown and Port .8lizabeth, 
The southern bound::rry is at pl...1ces less than 15 miles from the coast . 
'1.'he small village of Sid bury, in the Albany Division, is situated 
near the centre of the area about 5 miles north of the nati onal r oad 
which runs from Grahamstown to Port i!:li~abeth. Approxinutely 5/6 of 
the area lies in the Albany Division, the remainder, west and south 
of the Bushmans River , lies in the Alexandria Division. 
b) Communications All parts of the area are easily accessible by road . 
The no.tiom.l road from Grahamstonn to Port bl izabeth traverses the 
southern and south- eaGtern ports of the area. In addition there i s a 
good system of divisioncl and farm roads. 
The railway from GrahamstO\m to J?ort Blizabeth crosses the 
north- e':lstern corner o!' the area at lhghlanus, and also runs for about 
12 miles in the •.;estern part, mostly along the Bushmans ttiver , bet·:~een 
Alicedale and Paterson ( So.ndfl...lts ). 
c) Settlement There are no large towns in the area. Sidbury is a 
small village which consists of a few Europe::m homes , two churches, 
<'l. primary school, a hall and a small tr:J.ding store , Practicall y the 
only occupation of the people around Sidbury is farming . Cultivation 
plays a minor role, and most of the land is under grass . The main 
income of the farmers is from cattle and sheep. In view of these 
circums tances the population density is relatively l ow. Farm pro-
duce is taken chiefly to the Port Elizabeth markets either by rail 
or by road. 
d) Veget ation The n~tural vegetation consists of grass and bush • 
.l!'orests are absent . 
Dense bush is ulways found on t he slopes of steep valleys and on 
the soft shales and s ands tones of the Bokkeveld Series. In some 
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plc.ces, and sometime:., for conside~.·able distanceL , the bush i s 
pr~ctic&lly impenetrc.ble Gtnd mu.pping is difficult . 
The quartzites of the ,/i tteberg Series are covered by 
dhenoster bush, or , .:hece this ha:..; been removed , by gr ass . 
Windblown sands , which extend over much of the region , are 
covered by thick bush onl:' in the south and south- west of the area. 
South of 0idbury, a~c.l in the south- eastern part , grass is found on 
this fort'1nti on. 
Mimosa is confined to the lor.e. t parts of the r egion, 
especially the Bushmans .-:.i ver vc.lley . 
e) Topograph;y ::nd Ilr..1i na3e ;.:;i~hty-five p~rcent of the area i s 
druined by the Bushmans ~iver and its tributaries, and 15% by the 
Kariega River- and its tributary~ the .rlssegaai River . The Bushmnns 
~hver and the KC!riega River are the only two stre ams 1~hich re::tch 
the sea, :::..11 others are tributary t o these two. '1.'he former does 
not ris e in the area, its source being s everal miles t o the north-
we:::t . The !-~arieGa ·:i ver has its source on the farms Boekenhout and 
Carlcrust , but leuves the area in an e.:tsterly <lirection on :B'abers-
kraal. The p:.t tern of dr.J.inage can be descr ibed <.... •• dendr itic . The 
rivers are short ....nd receive muny tributaries , '.fhich drain sm1ll, 
deeply incised v:::.lleyo . The dr_.inage is r ::tdi a lly outward from a 
beacon which st..nds at c.n altitude of 2 , 251 feet in the north-
_;estern corner of Proc torsfontein. The drainage appears t o be 
superimposed , structure tendo to exerciue very little control. 
This is part icult..rly true of the western half of tne area. All 
rivers are seasonal. 
Uo rainfa l l figures were m·_.i l able for the area. The r ainfall 
curve for Grahamsto·.:n shoviS two maxima, one in November , one in 
rv;urch, with a mea~ annu:tl rcinf< 11 of 27 . 45". 
The higheBt point in the area is on Carlsrust , where a be3con 
stanuc o.t an altitude of 2 , 7C.7 feet . !1Teur Rustfontein (part of 
Roodekop) the ground dropG to below 700 feet . The relief of the 
area thus exceeds 2000 feet . Along the northern boundary o:t' the map 
much of the t5round L; above 2000 feet . :r1ost of the are..1 forms part 
of an old co.:tstal pl ... in, which s lopes towo.rds the oea at ab out 
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100 feet per r.ti le. 'l'he old plc::i n i s highly diosected by the moder~ 
drain.ll_;e. In the southern hulf it is overl.1i n by younger i'orm.:.tion'J: 
r esulting in un tmdulatirlt:, l anuscape . 'l'he northern hr.li i:... exce}J-
tionally rugJ ed in pl aces. 
2 . PREVIOUS t•ORK 
rtoGers li1 1905 reported on the Zuurbere volcanics (Trans . S.A. Phil ~ 
Soc. XVI, 1905 ....nd Ann. _{cp. Geol. Comm. for 1905) , ana tobether with 
Haughton (29) described these ;:c:::.i n in 1924. Sc':JwJ.rz (58) g..:.ve an account 
of the Alexandria Form.::ttion L."l 1908 and in 1913 described the Cretaceous 
rocks of the Bushmans :u ver area ( 59) . 'l'he Tertiar;> form:.. t ions of the 
bast ern Cape were described by daughton (2:~ ) in 1926 . Haughton ( 25) a l so 
guve a general u~count of par ts of the area in a description covering the 
geolog~· bet·.:een Graha mstO'v·.n aud .!Jort .£ li~abeth. Thi s was published in 
1928 . The problem...; of ..;astern Pro,ince geolor,,y were outlined by 1.Iount<.<in 
(45) in 1945,in his presidential address t o the Geologicul Society of 
South Africc.. . Several descriptions have been published of ar eas adjoinin:: 
"Lne one under investig:.ltion, but very little hao been written which r elates 
directly to the geolog,·· of this c::rea. t.fountc.in ( 46 ) in 1946 published a 
r eport on the are..t e :.st of Gr ·:.h:..m.JtO\m, ..md in 1962 the same ..tuthor (50) 
described the ceoloc;y of the country around Port Alfred, In the same 
year Engelbrecht, Coert?.e uod Snym~ (18) published a descript i on of the 
geol ogy between Port IHi :6abeth and Alexandria . Part of the nort hern 
boundary of their area forms the southern bounda ry of the area presently 
investi[<-.ted . 
3 • FIELD ;iO ... tK 
The field ·.7ork wes carried out intermittently during the months 
1'larch 1963 to September 1963 . At the bee:;inninc; no aeri al photograph~ '""'r e 
av·1il..tble . Thic, and the unusua lly ·vet weuther during I.Iarch nnd April, 
initia lly slowed down progress some>:h.1t. ·rhe south-eas tern corner of the 
area on Seven J!Ountl:.lins , .. io. tjeo Kraal7 Klipheuvel and Roodekop h: d to be 
mapped directly onto 1:18~000 to}Jogr aphic_l survey sheets . fhe r est of 
the area \'/.:ts mnpped on aeria l photographs . 
Origina lly it had been hoped to confine the field work to the aren 
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shown on mnp 1. .:hile mapping the south-\':e~Jtern portion of t ht: :1rea 7 
hoHever, it bec~.:ne cle,.:1r t that t h e ;vork could not rigidly be confined to 
th~ce limits. ,, certa in Pmount of reco:mais~...tnce l..lf:ppin3 hc:.d to be undvr-
taken outside the 1rea . ·I'his '·'~s necessary to obt~in additional inf'oru.~. -
tion r E:-garding cert 1in utructura l problems . l'he reconnaissance mop pint,; 
took the form of thrc~;; traverse3 acros.::. the luurberg, one along the 
nation.::l ro ;....d north of paterson, D. second 3~· miles \Nest of Pnterson, and 
a third tr .ver:...e alOL1[; the old Z.uurberg Pa&.J , eighteen mile s to t he we3t 
of t he f.;.re a . No det t.ils · ~ere me<pped ; only the Ill£.jor str uctura.l fec.tures 
were ex~1ined . Additionc.l m~ppin8 was ~leo carried out s outh of the areo 
on Woodbury , ;~okeby Park .:illd Koill(.,as i,iond . 
Altocether £.bout ei ghty days were spent ill thP. fiE: ld, and o little 
more tht~ 600 miles cover ed on foot. 
4 . BlUfP su;.:..:.lAdY or 'rHJ GEOLOGY 
Geologica lly the aren falls wholly within the range of the Cape 
F()J_d Be~t .. .. A...ll systems from the Ca pe ·to .decent .are. represented. 
H{) .:ever1 .. n.ot ·one of t he systems is represented by its ·frul· succession.. . 
.... .. ~rhe. are,, ·is· of extraordinary interest, no.t only as a result . of the 
variety of rocks presen·t.~. but also- because. of their .structural features 
and interrelationshiJJS. .In the table below ·are set out the .. systems 
and series present . 
·Alluvium 
Silcr ete,. rvindblown sands. 
High- l evel gr~vels 
Sandstones , conglomerates· 
Tuffs 
Shc.les,. su.ndstones 
Quartzites 
Shalea, sandstones 
} 
-. 
~ Tertiary t o 
Recent 
Uitenhage Series Cretaceous·· System 
b S ( ?.·) K S t Storm erg. er.ies arroo. ys em 
',7i tteberg. Se;ri es l .. 
Bokkeveld .Sexies J 
Cape System 
The di~.tribution of the · various systems · is .. ~own on map 1. The Cape 
System forms a conformr:Lble highly f olded sequence . Bokkeveld underlie s 
about 1'7.. 5~;, ',Vi;, teberg ... u .rtzi te. about 4 ?'ib and Upper Wi tteber.g Shales 
3 ~ 2"~ .of the .are ::-. ~ The base of the Zuurberg· Volcanic s j_s not exposed, and 
thej.r re l a tionshtp to older rocks it> therefore not known.. They underli e 
n~y ab.nut 0. 3% of ' the are:1. The · Nood .Beds, found over only L 5~o of the 
region, overlie the .volccillics unconformably , and together with these h :J.Ve 
. been f aulted down u.e~·inst rocks of the Ca pe System. A vari ety of litt..le 
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disturbed ·.L'erti.J.ry to ;(C;c ent rocks ov<::rlio ::tll older fonnations uncor:1fc· .. · 
ably. :.L'o;,:etht-~ thef'e young s e tiimeilts cover cbou t 30. 5>" of the area. 
(ca:l.crete 2:e7 .. iJ.dblo .. _1 ;:, , nd 2~; ... "";Ilu·;:i_um 6.5,~ ). 
5. I!.APS 
A :... : t of ·!erh:l photoL-r .pho, ·Ll: J_l in Julj-, 1957, w .• :.., useJ. for th,~ 
fielC: .. or:·:, 'lht. photo~ arc t...J.~. 9" x 9;' u...'1d h.;.ve ....: sc : le o;: approxim:..tel;:r 
2,2 11 PC.1.' i'u-:.J.lO: , 
In addition to the photo.-:_: ::-c.ph..; 1 topoc,raphic::l survey sheets, on [... 
::;cale of 1:18 1 000 ~:md contoured at 50 :foot interv:::~l, \·tere avail .. ble for 
the whoJ.', : .rer... These proved in<lispens:~ble in the prep:.1r ...1 tion of the 
."!.cco. p;myi..r'J.g geologic.1l map nnd for the determin~ tion o:- eshmation of 
altitudes. 
T·.:o publicatio:1s by the GE:ologic<ll Survey h c.v e been most usefuL 
Tho geolocy of the ..:.re:::~ o:f the pre..:ent nurvey i s depicted on a s cale o·"' 
1 11 = 3. 75 m~_J.es on C~tpe ~heet 9, publi.shed in 192<3 , which cover::; thL ~•r, ~. 
1Je Leen Port ib.~ beth ::.md Grahcl!:Jsto-.;n, .. :U.ny det~ilo have been omitted 
·r0m this map; but a good p:i.cture of the re0 ional geology and of the 
settin'-" of th<: Sidbury ::-.rea i .: n~verthclecs obt ..... ined i.luch use:t'ul 
information l':a<; also obtained from a geological map und o.ccomp:;nying 
expl< n~ttion ( 18) published by the Geological Survey in 1962. This ma:o 
c0vt::x-s p :..rts of the uL. tricts of Port Elizabeth, .:.lex 'ndria and Port 
Alfred, cmd a small part of it;.; northern bound:-.ry forms the southern 
boundary of the area no·N invc&tie:ated. ·rhe sct...le of the me1p is 1:125,000. 
l.:t~ps on a sc:....le of 1 : 62,500, the sc . ..(le chosen for the fir '1 map, w0re 
not avnilable, and it W..:.!J nececs.ll'y to construct a m'lp on thi::: scale fr __ 
the 1 : 18,000 topogra phic 1 survey sheets by rue311s of u pantograph. The 
sc:.le of l:b2 7500 w:...::; chosen to confol:':: ... ;+h ~., .... m~t:ti.c ~ca.l es "''~""' "'"'n4- l.v 
errployed by the Geolo:;ico.l Survey. 
A perh3ps unusual technique WJs devised to f acilita te the transfer of 
r'ield data fro:'l the a erial photogr·tphs onto the final map. For this pur-
n');:e the sy~- t e::J. of griU.lines on the 1: 18,000 topographic~l sheets \ns o.J.so 
dra\m onto <! proviJionB.l working ma p on the s oale 1:62, 500. An aericl 
photograph showinc; minimum di:.Jtortion, ·1s judged by the fact thc1t it 
ahowed equnl ch ·nr;e of scale from the centre outwurds in all directions~ 
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w~s then selected , from point~ of int~rcections 01 griJlines determined on 
the topogr ..... phic~:l shecto <•nd on the photot;r ..:phs, ~ grid ·:t :J.~ constructed for 
thi; particulCl.I' photogrr,.p:Cl, ;_,nd clr ~\:n onto tr..!Yl;.;p:: rent polythene pl ,::;tic. 
The photocrr phc showed v ·-.rying Jegrees of di...:tortion, but the grid on the 
tr:tnsparent overlay ''··~ founu to be very nc ~1r in sc ~ le to th~,t of 8.11 other 
photographs. By comp:.: rine; individu:·.l photogrc.ph::; \. ith the 1:18, OCJO topo--
grcphic :.ll sheets it WL.8 nLu.rs possible to identify sufficient point .:: of 
intersections of gridlines on the photogr:-.phs to m::=tke it po~.:>sible to pl:lce 
the Q:'id o.t' the transp· .. rent overl8.:J' v·ti th •tn adequ •. te degree of accuracy 
over the photograph..,, D:::t :... could then be trr..nsferred directly onto the 
fin::,l mc.p from point3 :n1d tr;1ces mc.rked on the overlJ.p. Dependine; on the 
amount of distortion the ~rid h .d to be shifted. accordin§;ly for the differ-
ent pcrts . of' each photogr aph. It is consideredt thut no serious errors 
have been introduced on the sc~le of 1 : 62 , 500, 
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IN'l1 :1Cl)lJC~PIOlT 
A .JUr;lDlc...ry oi' the gt:olo,_sic<:l .... orm : tion .. h• t::> b.::en giv en on p . 5, und -.,ill not 
be repe3teJ here . 
~over ... l p:.per:-· h:!Ve reccntl.> been published re(_,. rding the subdi vision of 
the C::.pe Sy .Jte·-:. Sw _;rt ( G5 ), on tectonic .~round~:; , t hinks it mny be desi rable 
to su·otlivide the C .pe Sy;:;tem i nto only t .10 s eri e:J: the T .L. S . up to the g l acL:l 
zone , and .:1 second .:;erie_ to include :....11 t! ;e ..,tr :<t.:, between the elucLtl zone of 
the T . i.;. s . nd the D.vyk<l Tillitt.: . On p. Le 477 he wr ites : 
"To me the C<pe Sy.:>tem in the Suppert:• l Are::1 con.:;i sts of two p::.rto : 
the r :.tble ~.lount .in nd Bokkevelu 3eri.::~ . The loHer ,/itteberg in 
this loc .. lity iL onl~- ·nothr.r ph'";se of the l.. .tter seri es". 
Theron ( G6) on the other hund believe..; th.-.tt in t i.1e Willowmore di::; trict 
the bc.se of· the ,'iitteber g c ::1n be fixed on miner:-.dot;ica l grounds , 
11
• • • the l ower bound~.ry of the di ttebert; tler ies can be cle:Jrly 
delimit >lteC. by me ···no of :1 ...;udJen brookite -J.:ffl uen ce 11 • 
I<'urthermore , 'i'heron puts forw:::.rd p.tl ·.eontolo__;ic<.l evidence ;1hy the Upper 
Wi tteberg Sh:..les ~hould be recl:: ..:;cified . .:; Lo·:1er L\vyk __ Sh:lle . 
F".lbich 1 ( 22) in a p ·;.per :~:: recently _..:; 1962, refers only to Lower Dwykn 
Shn.le~ , no t Upper 1,'itteberg ShJ.les . 
Ao ·.vork w·1::; done on this problem in ...,outh- v/e.Jtern Al b.illy , und the writer 
:.d.hered to the :.;ubdivision pre~ently employed by the Geological Survey 
( 17 ; p 259 ) . 
T ..... ble t-.ount;~in 0 nds tone ._ nd Th1yk . ·rilli te r.ro no·.vhere exposed in the :tre.-_l, 
neither the 1:Hteberg nor t he Bokkeveld i ::; therefore fully represented. 
The Bokkeveld 0erie:.; i~ e .~.:po..:.:eu in the core o:r four complex Lmticline..; . 
One expoGure i.; in the north-e:·. ~t of the t.;rea south of the Highland.., r . ilw:cy 
~·t ·.,tion . ,__:(; t., ·'lrdc thi8 outcrop cJll be tr~tced to beyond Howieson ' s Poort, 
;vhere the cont,::.ct betviecn Bokkev e ld .mu .;i tteber{_; is well expoted in the 
n L:tion:1l ro .ld cuttinz; . The l ~rge:.. t expo.:mr~ is in the north-we:..tL:rn part of 
the ma p, where the BokkevelJ i~ o:xpo~ed in :Ul :mticlinoriwn which i s nearly six 
miles wide. A third expo..;ure i::; i ound ulong the s outhern m:lr gin of the m-:tp 
on Grootfont0in, .~ okl.. b;v P>.JXk . nd Komg ... :.; .. lond . A smctll occurr~::nce is found on 
C\J 
•
 
•
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..:ichietkop. 13okko::veld muy crop out in tl:w core of' 11 overfolddd :.mticline on 
Doornl:loof <:..nd netre .. t (p. 44 ) , md po::;~:iib l,r ·,l..;o on the Greenv ..1l e - Grootfontein 
bound~..:;.j-. '.!.'he outcrop;:; , r~;:; ::.w .. ·ll, ':.nd it i...: not po...:. i ble to 0-~Y Hhether the 
~h .• le::~ . ..nJ s ::lld8tonE::. -~r.: inr,~rbedded i n the ,,:itteber[:, C!u,~rtzite , or .::.re p .. trt 
of the .Bokkeveld. 
Outcrops ~.re poor , ~.-. ud 1·r,:;~ucntly cmHi nuous :for only .:. i'C;.-: fvet . .ihere 
well exposed, the :Sokkeveld if..~ seen to be hit;hly i'olaed . '.11hE.. uirection o1· dip 
m .y ' tlter r < pi dly ,_,nd the beu!..i :-.re 1requently contortctl , Overi'oldin~ on ;:.. smr:,l l 
cc:·~le is common. Intr~fornt .tion.ll foldi nc , norm~.l f~ ultG e.nd thru:::t-faults 
with ;;. thrmt of ft feH inches to :.1 ft:.: feet ::re r:ell exposed <~long the r n.i lwn.y 
linv _outh of ~:igles Cr ··:c (Pi~.l ) . It is not possible to suy ho\·t much of the 
aeries i..; ::.ctu:~lly exposed. Bela;·,· the .l'i tteberg :;tuurt:,;:;i te on the we~tern side 
of the Lrm 1Uver Bend (p:,rt of .~oodekr.:.ntz) more th .n 400 fee t of hor izont::tl 
Bok.kevel d must be present 
the river , 
Un .... ortun ~tely there is :J. ne.rr vertical drop down to 
The conk,ct with the ,fi tteberg i s not difficult to est~.blish. In 80uth-
western Alb:.my it is conformnble, !Jlld .v ·.s t .J~en t .. point \there mcs::;ive bluish 
qu-:rtziteG of the :iitteberg Series Live \.'.,.y to the. fir "' t m· .. : sive r eddish sht: les 
:..nd mi c·;ceou.:: s .ntlstone of the underlying Bokl(ev el d . 'fhe b okkeveld i s usually 
covered by thick buoh, but the .ii t teberg qu; -rtzi tes J;:Linly by gr<:tss . ·rhe can-
t :c t cun cle u-ly be see.::1 on :~e.ci .ll photot:;.c:.phs simply by t JlO ch ·..nee in 
vet;etntion. 
The Boki~evelcl con:,ists of yellowi :.;h : rcill::,ceous :nic .:.ceous s. ndstone , d:trk 
blue sh·•le , ,,.hich we·_ ther~; to :-. r etldiah .md then to ·1 kh .ki coloured shale , 
qu:1rtzi tic 3u.ndstonc ,nd r1.r ..; qu~•rtzi t es . ~·:at .ble io the absence of ~my gre :>.t 
thicknes s of fissile shc.~le . 'rrlis m~\kes the :Bokkeveld encily di<:Jtinguisha bl e 
from the Upper .Vitteberg Shale ... 
The be:.;t exposure is found t.long the r : ~il\l ... y line south of B .. gle~ Cr..,g, 
v:ilere the :;eriec.. lies ne;.rl y horizont :·!l ; the expo.:;ed roclcs :·>.re estim .. tted to be 
c,bout 400 feet below the .{itteberc Qu ... ~·tzi te . Th :::: D .ndGtone s .re well bedded, 
··md .. .~re r nrely mr s:...ive for .:nore tb ..n one foot vertically . Cross beddinG i s \:ell 
developed in b;illds only tvto or three inche.J thick. 'l'hia suggests thc.t the 
J3okkeveld iD of shullo;; vn:ter origin . Spirophytons ....re nbund un t zy present in a 
purple coloured .~h .le . Pl,_,nt f'oG ::: i l u wer e not found . 
Cn 0weetkloof, :mel po.:.; . ibly :l8o on Groot:Lontein :.:. 60 - 80 foot bund of 
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qu·lrtzite i s pre.se11t :.;.bout 100 l'eet belov: the Bokkeveld - ..'itteberg cont ;.:;.ct . 
Another 50 60 foot horL,on of qu .rt_,i tc i;:; p.reGent in th~ vc.1lley on Sweet-
kloof but i tG ,,tr~:.ti 2r' .phic poGi tion is not :imown. In thin section the 
Bokkeveld :L..nd::,tone; sho·.1 __ rec;yr r-tc llised mo::,· .. ic oi qu. rtz ~ nd. c.:r1 bundc.nce 
of sericite. 
l'~1e J3o:·Jceveld we: tners to :~ rccldi..::~1-b.ro\ ;11 lo . my :..oil. On ::lope~, where 
ero::J ion h ·u.:: ne :-:.rly strippeJ o:f:r' the soil co·,,e.r, the suri':...tce rn :~y be covered 
.;ith numerous red, iron oxide stL-ined fr ~g:nent::; of slule, irree,ul~:.r ..;haped J ::nd 
frequently jc:gr;ed. The::;e i r .gments are dL tinctly di.d'erent from the p::per-
thin kh .ki coloured fl ,kes of ._,h _.le produced on we:.therinc; by the Upper 
ui tteberg Shr.: le. 
The '{.'itteberg Serie:_, the uppermost portion of the C:..:pe Syctem, i .... devided 
into the di ttebert; Qu:.ocrt z i te :.:tnd the Upper .ii tteberg Shc\le • 'rhe full s e-
quence of the qu . .::rtzites i s pre ..;ent in the _tre .;. , but only u portion or unl:no wn 
thi cknes s of the upper shules is r...till pres erved. '.1'he .iitteberg is dominant in 
the 3re~.. blmoct exnctly one- h ;:tlf of the .. tre.l L tL."lderl-'in by rocks belonging 
to th1.c series . 
:t) The ,vi tteberg (tu a..rtzi te. ':rhe 1'Yi ttebeJ.'c •. ;uc~rt10i te consis t~ predominantly 
of' blui:.oh, gl.-;.ssy qut::,rt ~i te ui th i nterbedded b~.nd s of mic-~weouG sandotone 
~:-md thin b ... nds OI bl .ck sh-:le . '.rhe thiclme::., ..:; of the Witteberg Qunrtzite 
could be determined ·,.;i th _ f.1ir degree of accur~cy. rhe f ull succeosion 
is present on the f' ..rms C~..rlsrtwt ond :B',iberukr:..~ul, 17here the qu~-:.rtzi tes 
dip continu~1lly ::.;outh c. t ,'DLle ..:; of 15 - 25 decrees . If the :.1veruge <:tnt;le 
of dip h, t'..<ken to be 20 de,sre es , then 2800 feet of qu,:tdzi te ure develop-
ed bet·:teen the Bokkeve ld . .nu Upper Jitteberc Sh~,leo . 'l'his f igure o.grees 
well with thicknes:::,e::; determined e l sewher e in the C.pe Fold Belt (p . 48 ) . 
The iii tteber g qu .. rtzi te::; form, beside s silcrete , the form~' tion mo s t 
resi;.:;t .nt to we theriLg, ·:1ith the result th,At it i :::, found on elev-::,t ed 
ground . It forms . ..n old pbin which h, deeply incised by rivers. Witte -
berg outcropa nre L"irly continuous in the north ::.md centrDl pL.rt s of the 
ree:;ion, ·:~hilE: younger t'ormr~tions cover much of the :.;erie:J in the s outhern 
h .:.<lf . 'l'he qu: ITtzi t cs .re strongly folded , but prob,;-.bly not a:.; contorted 
:w the under lying Bokkeve l d ~~h l ee . A.nticline s ;tnd synclines are vvell 
defined , ... n<l m.t jor utructur., l le.~ ture - re c · . ~ · ;ily .recoe;nis ed . Polding i c 
•
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::1lmost uni ver::; 11, <.:..11<.1 horiz on L _,_l l y dL;po ;:;ed qu~;rt.c;i t e~ ure virt u .• lly 
abBent. They c: ..tn be cccn only in t he north-r~estern corner of ~idbury P . .rk. 
'f'b e qu~irtzi tes dip ::;.t .ll <:DL_; le:.o , from the lll: .lr horizont<J. l to the vertic-J.l. 
Overfolding to the north .~nd c outh i::J freqt,;.ently ...,een. 
The >li ttebere; Qu i.I'tzi ted .. re highly recryst:.:llized (1> ig . 5). In thin 
section it c :.:.n be :... een th:.t they -~~re con~ ti tuted of :::n equic-sranuln- rn.as:,ic 
oi' qu ·,rtz gr<~in.:... ·:;ith :_;n <Jv er . ·gc uL:.meter of 0.4 rnm. ~-. ecry::>t <A lliz~tion i s 
complete. The crystc-,1 bound;.rie..; ~ll'e hiLhly irre5u1,~r , c_l1d tr:wt. s of :.. • .n 
origi m:.l texture re r l toe:ether c.b;;ent. Sericite i;::; :.:. lmost : ~lwayo present, 
1 ... :::: nre sm;.ller 'UllOunt:.- of ilmeni te 1 zircon .. nd pleochroic tourm.1line ~ 
J!'els p:..r i L .bsent. 11utilc n eeU.le...: a r e found in l _.r ge numbers in m.:my 
cr : ina , but m:.w be ;;holly ·,b:..;ent in ot h er s , 
In the f i e ld the Nitteberg qu~-.rt zi te~:; f requently huve ~ white or 
ye l lO\fish colour , 1:hich i s produced. by : thin l ayer of lichens which grow 
on t he r ock. On the surf .ce the .li t t eberg qu .·:..rtz i t e G norma lly protr ude 
through the s oi l in ..; l :.bs p. r :llle l to the bedding , Cros .:... bedding i;:; well 
developed , H.:.lrely <:;r "-- beddi ng pl<.:ne ,::; ue p,:r:..: t ed by r.J.OL'e th ll1 one foot of 
11: .sr> ive qu::trtzite. 'rh e beddi !l£;; pl . ,n e :c: ..:ho'd v ell def i ned ;:,lickensiding, 
indi o ~ ting th .. lt move.r.wnt h :.s L .ken pl:<ce on the.::e during folding . Cros s 
bedding v¥ ,lJ n ot me ..... sured sy~tem.:,tic<.llly , but v;:., obs erved , etnd i ndic .:ted 
G. s ource of the •ii tteberg qu . . rt~i t e s in , , cout h-e '='--'.:: terly direc t ion. 
An unus uo.l type of outcrop c _;.n be observed in oeven 1 pLtces. Here 
the :titteberg h r.,s t ~ lkcn on _. gl; • .:; :::;y , hi[;hl y polished surf ,.ce. ~ediment~y 
featureG 3uch ::c b t:ddin0 .. ..11<1 cro ~~; bed.J ing plnne b c ,:n not be obs erved . 
'rhe surL.ce mcy ~:,ho be highly pitted QD.d show signs of dif'ferenti nl 
He .thering . 1'he gener(~l '-'ppe:~r.::-.nce of the Wi tteber g is very s i mi L .. r t o 
th11t of s i l crete found e l se,,her e in the a r en . A f r eshly broken h<llld-
specimen, ::..nd t he text ure :·~~ deen under the mi cro;Jcope , unmi Gt:.kebl;y show, 
ho·.vever , th:~t the rock is ·:Jitteber g qw:r t::c:i t e , : . nd not s. .Jilcrete ( rig.4). 
It i s possible, th : t it i s " tr :.rwi tion~,l ph:..:~e bet ween '.ti tteb er g qwrt-
zi te _;.nd s i l crete. Out cr op ::; of t h i G n. ltu r e ~~re f ound on the f loor of ~' 
don t:'l i n t he :::;outhern most c or ner of Springfie ld, t he ..; out h- wes t ern c orner 
of Si dbur y L crk .nd ne . r the home :~te ld of ~; ... ~ !.:. .!.!' Anne x (purt of i.btjes 
·&-r '11). It is of interest , th:·. t i.<ll the three occurrenceG ure close ly 
~~s .Joci · t ed 1·;i t h eo l i nn s~md c:f H e cent oricin (p. 32 ) . Any per s on s t udying 
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the problem of the ori:in of dlcrete might find iL rt"~··trding to extunine 
the mentioned s ite::; . 
Conglomer.;teG do not occur in tlle ./itterberg , but ne;u.r the t op of 
the qw:rt%ites, [;S see11 in the ro:td cutting le~ding do1vn to the N ·1L.;~- · :..r 
River, numerous ::;mull ellip80i<L:l c:.wi tie:.; ~'re found ( .i:'ig. 6). ·rhe long 
f~xe ..; of theue t r end rouGhly f<;r~llel ~o the bedding. The cnvitic.s <..ppe;.r 
to h:!ve been .filled ~·,ith oht!le pebble:J, lone:; :...inc e \~·e ,therea out. A 
si.milr·r occurr.;nce c .. .n te seen neur the .:estern bounuc.J"y of Hillside , but 
here the str. ~tic;rr .. phic;~l pos ition L.; not knO\m, 
Interbedded sh.!lE:..J · nd mic . .:.ceou:.; s:.:tnd::::tones ~re common . Where these 
interbedded horizon::; c: n pocitively be identi.Lied us belonging to the 
Wi tteberg Quurtzite, they r ::<re ly exceed 40 feet in thiclmen;.; . Gre.:ter 
thiclmes:~ of mic .... ceouc cnnd:..tones :.nd sh. les i3 present in the Komg;_ River 
v :_lley, ::nd n lso ~outh of :.Iount:.in Vi"' ' ' ( p :..rt of Klip heuvcl) , Bec~.use 
of their ...:ynclin:-:1 or :-..... YJ.ticlinc.l 1tti tude either no b ·.1se of no top i s 
expo::ed , :..md consec:.uently :::ome difficulty is experienced in ueciding 
whether these b·lnds ,~re interbedded with the .fi tteber g qun.rtzi tes or not . 
A good section of' the upper 410 feet L; expo tJed in the ILzt.ti.lr rou.d cutting. 
A summ •r y of thirJ L ; t i ven in t · .. ble l. 'l'he upper 410 feet tlm.., c onsi::.. t 
of 81~~ qu •• rtzi te , s;·, mic ... ceou~ 8.1.nd. ·t;one t:nd 11~-· .:>h...1le. The series is 
over;·;helmingly :·.LI'en.:.ceou:: wnilt :.trgilLweou..; rocks ::tre very subordinate . 
Foosils :.:tre r · re in "i/i tteberg qu;..rt:.:i te3 . The imprint of :::. plunt 
stem, probably H~plo(;tigm:.t irregul :tre, ne .. tr the northern bound.lry of 
I.btjes Kr:::.~-1, i3 the only fo:3:..,il ·::hich .n...; recorded . 
'l'he cont~.ct ;ith the lJp}Jcr .litteberg Sh:.-. leo i..> sh·..li'p , In the J.::..4z ."'.:-..r 
:\iver ro:::d cuttine;. the top of the qu.:rtzite is chctr .. cterized by ;;. m;13.:·ive 
40 foot bund of qu.lrtzite , ·,·;hich , without _my tr:_n;...ition zone Give~ W<LY to 
the fiooile sh·.:.le:... of the upper ;Jitteberg . 'J,hio condition i...; ~1l:.. .. o found 
elsc·.:here in the ure • 
1he; 1h ttebl.rg qw~rtziten \,e ... ther to , grey s oil. 'l'his soil L not 
e r ..... ily diotineuisk ble for the un..:.ided eye from the grey windblorm :..;:..nd 
especi.J.lly ,..:,round Sidbury. In the e:~rly s t "ges of disintegr ·tion the 
ui tteberg qu..::rtzi tes t lke on ~l s ug .u-y texture ·;;hich h .s :.1 reddi:..h . .lppecr-
ence due to the che'!llc . l di:..;int.ebr! tion of iron oxides. Iron oxides :rre , 
however, never pre..>ent in sufficient qu,mti ties to form :1 r ed <; Oil. 'I'he 
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.:;oil cover i:; never very thick, . .md r cll.'e ly exceeds one to t ·;to faet , ;:-,fter 
which it p· .... :ose:.; in to broLen : nd unbro~.en rock. 
b) Upper .. i tteberg ~ih .le:.. c re pr1.....;erved in ... 
number of tight .::} nc line::J , the ou tcrop . of ·.thich .ire ch:...r<.:rcteri zed by beinG 
l ong ;.:. nl rel ·.tively n,·.r r ow. On Ho:L'fm tn:Jkl oOl ~~YJ.u Spri ngv ::..le the sh.,le:... 
crop out over .. stri~~e l E:nc th of 6 milcc , but do not exceed 500 y:Jrd:..:: in 
wi dth, A . imi L ,r , but ovenolded uyncline L1 1ouncl north of the L:;uurberg 
Pault , .[•·,vo n :;rrow ;;"nclineu, f illed ~·;ith ~iittebeq; si:H .. le.._ , :,x9 fi:l.le ii wiiil9: 
l•ilrh'BB:FJ sh Ilea, ·Are found on .. L tje..; Kr .; ,1 ,·nd Kl ipheuvel, .nd. one on 
t.lipfontein , The \·.,ride:: t outcrop occurs on the L:rms .n..J.Jeg .. c.:i Bu..;h, 
L:.l.th.!ms 1-'·-rm : .. ncl ·,.;c lvi lle P rk. P~rti ,lly covereu by ..:::ilcrete , it ·:.tt <.tino 
a \':idth of ne:::rly J:? mile.J . :iPour nnd one: hulf mile~ be:yond the e::tstern 
bound ry these sh · le.:o .ct: :in their fulle..::t development , .•Jnd ~!l'e overl::in 
by Duyk t 'i'illi te . 
In e --.ch one of the n_rrovJ synclines onlj :;;h<.:.le::; ~tre pre::;ent , sand-
::;tones ~re <~bsent . ~.:ic _ceous s::ndstones do occur in the Upper .ti tteberg 
[1-).a.le:..,, but the succe.:.:.;ion i!lllaedL1tely , tbove the ·Jitteberg ~uartzites 
consi.:!ts of m~s-ive d -rk blue sh le.:::; . A:..: nd· tone b:nd of unknoY\n thick-
ncos is expo:...ed in : quc.rry ;tpproximc.tely ?5 feet ·.1bove the br:se of the 
sh: .. leL . 'l' opoe;r. phic Ally this :..; .. ,ndstonc b:•nd fon .. n ..1 low ridge par a llel 
to the V[tlley on A~...:...-e[~t: i bush. ~he . b:_e:nce of ...::<.md :;.,tonec in the n :l.rrow 
u;nclin . l v-~.lley3 ::;uege.:Jt~ th .t no gre :·,t thickness of the Upper \{itteberg 
Sh .. le G L , pre:..;ent . 1'he sh;.:les :Te hic;hl~· folded , crw."lplecl :.md cleaved . 
Beduing pl..a1e.;:; ore difficult to recocnL3e . ·..:'he iron content of the sh_le:... 
gives the s oil derived fro..J them ·: deep r ed colour. i"reshly '.te.\thered 
[·h :.tle bre :1ks up into ... nnll kh~tki ~md .reduish coloured p ·per-thin fl::tkeo. 
Thi.3 i o ch ·,r :J.cteristic of th(, lo· .. er }lOrtion of the Upper uitteberg bh ; .. le ...; , 
(:nu i..; quite di.Jtinct from ... nythint.:; .3een in the Bokkeveld (p. 10) 
TIC L'l.i":. :00 ~-Y;J' ... 'L .. l 
TH.:; ZUUHEBR.G VOLCAiHCS 
A narrow belt of volc .mic rocks i1: :t'ounu on the f arms 1iitt~clayrug , :tetre.:.t 
and Doornru[. . The 6uurberc;; r ... ult , de~cribed in tlet .~il on p.1ges 49 to 54 , 
forms their northern bou..>l.C:: .• ry. l'he outcrop of volc_nic rock:J is from 130 to 
ro • 
bO 
•r-1 
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300 yo.rd ·:tide ..... nd the belt c..:u1 be tr.:1ced from Boes...1anspoort for 3 L..tiles in a 
south-e uterly d:'Lrection before it disap}Je .. 1rs under surface sand on Doornrug# 
In the :L,uslm.w):J .~uver v . lley the vole -'nic rock:.., .1re covered by o.lluvium. lre...tr 
the ~;ef·tern l>oun<i .. try of lJoornru: the,/ .1re bound. on their ;:;outhe.~.·n side by 
alluvium, but .iur ther e:::;;t tLey ,l.I'e overL:in u...tconforlltc.bly by the .food Beds of 
t'1e Crctn.ceouc Syctem. T\',o ..;ec Lions of thu £3uurberg .:.' ~mlt, which on DoornruG 
·md Stilgenoet:en is off:Je 1.. b~· t·:10 .1rench- f - ultc ~ do not h:::.ve volc..mic rocks 
expooed on their southcr~1 siue . 
Outside the '-<re~~ of the pr :.:sent :...urve:J· , volc<illic rocks form a long anu 
narrov. belt witich can be tr<:-:ced south of the .!:uurberg ~:ault for 80 miles 
beyond the rer.;ion in n westerly direction. .lest of the re~ion volcanic rocks 
consit;t o.f basC~lts and tuffs ·.vhich s.re un<lerluin oy bre8ci:;;. s~ conglomerates, 
marls :~nd s o.nd:.;to::1es. 0ediments are c.lso interbedded \'iith the tuffs and 
bns c..lts (29) . 
l~·-tst o:f the Buchmnns 1iver no bac:·:li..s 1.re expoued, the volcnnic rocks in 
the are£! consict entirely of tu±'fs. On the i'~m :oodbury, a little beyond the 
southern boundar,>- of the ::.rea 1 t~le most souther l y volc.:mic rocks of the 
Uiten.Ll ·.~ge Bc.:...:in ure found . 'l'he_e .J.l..;o form a narro·.v belt of tuffs, bound on 
their northern s ide by :, section of the Zuurber c ~'ault . 'fhe belt on ;,oodbury 
is very simil .. r to thett found on i/i tteclr.yrugy :~etreat :md Doornrug. 
The tu1fs do not for m ~my pronounced topographical fe :... ture:J. On Doornrug, 
however, the tuffs do form un interrupted ridge bet.;een the ,iittebere Quartzite 
to the north ~d the Wood Beds t o the south. At their highe~t point the tuffs 
Cl.I'e ju::t over 100 feet c.bove the floor of the valley to the north and eouth 
of it . 
r.rhe volc::.tnic roch.s ''.re ·;:ell exposed in a cutting prepured .ror a new rail-
-N,.LY siding at Boesr.Lnspoort . On it.: northern s ide, \·,here the tuffs rest at:;.:J.inst 
the f <-.ult, .:rrtificial dumpings obscure the coru::::ct . The soul;hern limit is well 
expos ed, the tuffs 1...re covered b~ a lluvin.l st'~ds which contain several pebble 
teds. I 11e outcrop is qbout 130 y[..rds .:ide ~md ayproxizL·~ely 30 feet high. 
Petrologic:..lly there is not uuch vc::!.ri~: tion in the expocure , 1'he tuffs consist 
of u white to li~ht grey .:::oi't rock, v:hich becorae::; clnylike when moistened # The 
rock is so fri:J.ble th..l t no Lhin :..;ectionu could be prepared. ~~ear the southern 
limit of the exposure three parullel b·mds of h_~rd tuff are found . These bands 
._.ppear to be a li t-~le disjointed and fragmentary . .L'he dip of:' these :bands is 
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0 20 in a southerly direction. 'l'he hard layers are about one foot t hick. '.I\·vo 
occur very close together. The upper one is overl ain by cle1ylike ·.vhi te tuff 
and t liis by irregul.:'tr ly she1ped block of purple and lic;h t grey quartzite. A f ew 
feet above the quartzite t here is G. t hin::. l ;.1yer of hard tuff. Under the 
microscope a t hin section of th e quartzites shows tha t they con:.::ist of equi-
granul ar highly recryst'"1llized quartz grcins and occasional muscovite flake s 
between the gr~ins . The quartzit es in -the tuff resemble Witteberg quartzite, 
and microscopically they can not be distinguished from it. ·l'he quartzite 
/ 
inclusions dip in the s c.llile di rection ets the h~'trd tuf f bunds. The hard tuff 
l ayers do not show up cle . ..rly ag ..... ins t the light e,rey soft tuffs. They are 
most eC1s ily t r :o .• ced by hitting the face of the cutt ing at short interv::~ ls with a 
hammer. rresh s pecimens of hard t uff doJhowever, dif fer markedly from the 
soft tuff. • 'l'hey do no t have the unii 'orm l iE:;ht grey etppearcmce of t he l a tter . 
One specimen showed a di s tinc t ly nodular appear ance , light pi nk nodul es set in 
a ma tri x of light gr ey t uf f, '.t!he colour s m.1;r vv.r y cons iderably. One small 
spe cimen showed :1 ran,::;e of colours \'!hi ch i ncluded black~ brown, pink, yellow, 
green and light grey . Under the microscope it can be s een th:.:..t the hard tuffs 
cons i s t of extremely smal l nne.,ular grains of qu :J.r t z set in ::t gl assy mat r i x. 
'l'he rock i s porous , but it appears th'-tt the tuf f s cons i s t of more t han 90jb 
glass. Tiny f l akes of mus covite and s trongly pleochroic biotite c.::.:.n be recog-
nised under high rrngnifi cat ion. The pr es ence of f e l s p3r could not be confirm-
ed. A rare constituent i s zircon. 
A good exposure of tuff is f ound in a small quarry on c1etreat . Here the 
tuffs are light pinki sh in colour, hard and texturally very u niform. 
Ha l f a mile further eas t the tuffs are lie;h t grey i n colour and oolitic . 
The small concretions J r e very numerous , pink in colour and have a maximum 
diamet er not exceeding 2mm.. 'J:he oolites eive the r ock a spotted appearance. 
Thin section study r eveals that the ool ites are f ormed by secondar y ca l cite . J, 
concentric arr cillgemeLt is ver y common . The centr e consists of angular quar tz 
grains, glace and calcite . This i s surrounded by ..... ring of quartz grains and 
glacs whi ch is f r ee from calci te . This r i ng is in t urn surrounded by quartz 
gr ai ns , glass and calcite (Fig. B). l'he ou ter r i ng shows a sr eat er concentra tion 
of calcite t owar ds t he core . Ca. l cite i s frequently absent in t he centre, but 
when it is present , i t i s norm,~lly i n optic ;,-~ 1 con tinuity with the c3lcite of 
t he oute r r i ng, ...1lthough i n no way physicall y connected with t he l at t er. A 
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complete ring normally sho·,;s opticCJ. l continuity; this t~lso in spite of the 
fact th:1t the c~lcite consists of a vast number of tiny .;rains whi ch do not 
appear to be li1 physi c ::J. l continuity. 
A fev1 yurds from the loculi ty ·where the oolitic tuff's were fount!, pink 
tuffs occur which show "pipe" structure . J.'hese are not parallel to one 
another, but run in un;,· directi on . 1'heir die rueter is up to 5rr:m. 'l'he "pi pes>' 
are filled with the sa.:ne m::tterial as the surrounding tuff. lJo :...uggestion as to 
the origin of the "pipes" can be offered. 
One hm1dred yords west of the point on Doornrug, where the volcanics puss 
under the surface sand , a pi solitic variety of tuff crops out •..vhich contains 
inclusions of angular quartzite up to severCJ.l inches across . Simil~ in appear-
ance to the inclusions at Boesmanspoort, these pieces appear to be -.1itteberg 
quartzite. Their presence in the tuff sugt:,ests that the source of the volcani c 
rocks can not have been ;.,ny great distMce from the place of deposition. 
Tuffs on Joodbury are characterized by a larger number and a greater uain 
size of quo.rtz c.s compared .ti th the tuffs at Boesmanspoort and Doornrug. 
Zircon is n lso more corru:~on, u.nd occurs CiS irre~ularly sh:..ped grains with 
rounded corners . 
The wet that the chnracter of the tUJ:fs varie;:; so much laterally, indic-
ates that no one section across the entire outcrop, such as at Boesmanspoort, 
is representative of the .thole belt. 
·rhe base of the Zuurberg Volcanics i o not exposed , and their relationship 
to older rocks is not lmown. At Boesmanspoort a bout 130 feet are present . 
t1est of the :..re3., in the Coerney River, 470 to 500 feet of basalt and tuff are 
developed . Hnughton and t1.ogers (29) think that the Zuurberg Volc....nics closely 
resemble the Stormberg V-olcanics, .:J.nd are probr"bly the equiv..1lent of these . 
1'HE CRhTACECU& SYS'I'BM 
THE .'fOOD i33DS 
This is the only stage of the Cretaceous System present in the area. 
Enon Conglomerates and Sunduys .(iver beds are a bsent . 
The it'ood Beds :::re confineti. to icre~":,-ular nc.rrow outcrops on the northern 
side of the Bushmc.ns JUver south of the Zuurberb f'c.ult , i n the south-eastern 
corner of the region. A cover of c ~lcrete obscures much, but good exposures are 
found on the steep slopes and kr:mtzes along the Bushmans i1iver. 
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The lt'ood Beds consist of a thick succession of rc.pidly alternating calc_.r-
eous s.wdstones and con<._lomeTates. 1:-'n .. t:;ment::. of' fossilised wood are pi'E..sent in 
lurge --:'.unbers . 'l'his great re~ularity of sandstone::; and conglomer:~tes is only 
broken in the south- west corner of :Jushr.l..!nS ~u ver Outsp....n where thick bnnds of 
unfosoilife:bous purple r.nd lieht grey cby L.re interbedded . 'l'he clay ' for 
some distdnce dmmstre -:m, is s..tid to form , n imperviouo layer in the river bed1 
which prevents see}Jage from f.:1rm darrts . 
The conblomer:1tes consist almost invurL.bly of si.llll pebbles. Characteris-
tic is the r nrity of well-sorted closely pacKed thick congl omerates. The con-
glomerates oc cur in large numbers as thin btill.ds of pebbles ) frequently less than 
l inch thick, sepL.r c..ted by cc,lcc.reous sundstone. 11 Pebble bands11 would proba bly 
be a better term than "conglomerate 11 • I'he pebbles rarely exceed an inch in 
diameter and consi2t of abundant rounded pebbles of' Karroo shale (25 ; p . 24) , 
quartzite pebbles, fragments of chert , jasper, aroygduloi dal lnva and agate , 
A thin sec tion cut :from a sandstone shows loosely packed equigranular gra ins 
of up to 0.4mm. in di~~eter , set in L. matrix of calcite. Calcite constitutes 
approximately 301 ; of the rock. The erains consist chiefly of quartz , occasion-
al fresh plagioclase falsp~r, zircon and ilmenite . Grnins of fine gr~ined, 
highly altered gla:.:3y lava are common. Quartz ::md felspe..r grains are always 
angular , and show virtually no sig1s of rounding. 
I!'o~silised wood is ch ::tr acterlstic 01 the v'iood Beds, and is found every-
where where these . .l.!'e .,·ell exposed. The fossil wood has a deep brmm colour ;md 
occurs ns pieces up to several f eet in length. · 'fhe original cell-structure is 
well preserved . SchWQI'Z (59) ca lls the fossil wood br'aucaria and Pandanus . 
Atherstone in 1857 described dinosaur bones frou the Bushmans River Cretaceous 
beds. Schwarz found fragments of bone on the farm iloodbury, and concluded th3.t 
they must have belonged to an :mimal 50 - 60 feet long . 
'rhe dip of the .rood .cleds, where this cM be measured, is everywhere 20 
degrees towards the south, i.e • ..;.wny from the Zuurberg Fault . The precise 
direction of dip and strike could not be determined, nowhere was a bedding 
plane seen in three dimensions . Haughton ( 25 ) gives the dip as slightly vrest 
of nouth. 
TJiuch of the stratification of the .:ood Beds a,ppea r s to be initial di p . 
This could , however, not be proved by direct observation. 'i'he width of outcrop 
of Wood Beds bet.veen Doornrug and Pape!:lkuilsfontein is 19, 500 feet . A simple 
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cnlcul . tion shows that on Papenkuilsfontein a true thiclmess (x) of ne::tr'ly 
6, 700 feet of ,,'ood Beds musL be present, if' the beddinc pL.nes vvere orie:innlly 
horizontal planes of deposition . The verticc.l thiclmess (y) will then be 
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nbout 7 , 100 feet (slide rule c:.tlcul ntions) . A thicknes..> of such a magnitude 
seems unlikely. DU Toit (l7;p.378) state s that where most fully developed the 
Wood Beds are perhaps 3, 000 feet thick. A deep borehole (49) sunk at Swartkops 
in 1909 re<cheu the floor of the Uitenh1ge basin :md just intersected the 
Bokkeveld Shale at a depth of 3 , ~:20 feet . H:tue,hton (25 ; p.28) states: 
"The general conditions of deposition muct h:lVe been those of a 
subsiding delta, and the estuarine deposits of Z·:tartkops ond Port 
Eli~abeth may consequen~ly be looked upon as the bottom- set 
deposits laid down at the came time as the Varieg<..~ted hlar ls and 
wood Beds (foreset beds) and at least part of the subaerial 
conglomerates". 
The large amounts of fossilised wood , the ~bundance of sh~le pebbl es, the 
3bsence of well sorted conglomerates~ the 'lll5U1Jritj of grains, all point to 
rapid deposition under torrential conditions :md fully support liauJltons idea 
of for~t beds in a sukiding delta (see p. 63) . 
'r......:RTL'J1Y TO IGCBIJT FOJ.;IA'l.'IONS 
HIGH- UVEL G!{AVELS 
Sc::::ttered throughout the southern half of the region c.re small isolated 
pa tches where water-worn pebbles are found in abundance , The pebbles are 
found as:-
a) Loose pebbles and boulders . This i s the most common type. The majority 
of pebbles\v?.rie~in si:!e f rom ~hat of a peu to several inchec in di::J.meter, 
.c;xceptionally boulders up to a foot or two were encountered, 'i'he shape of 
the pebbles varies consider( bly, they mcy be nearly spherical, egg-shaped 
or flat . 
b) Ferruginous conglomer:.1te. In sever al places pebbles are set in a hnrd, 
ferruginous matrix. The conLlomerntes are so hard, that fresh specimens 
break across matrix anu pebble with equal ease . However, the mFJtrix 
weathers much f aste-r then the pebbles. 
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c) C.1lcareous conLlomer:1 c~ . .L'hi..; h::-,!... been founJ. "t onl;y one point . 
rhe High-Level gravels : r e clo.::el.r '.:lssoci .~ t ed with the .:indblo· .. n SanJ 
(P•32 ). 1'he .tinu.blo . .n SunJ. overlies the pebble:; u1d conc.lomer .. ·Les on an 
:.:pp'lrently slightly uneven surf::: ce ;·hich slopes tm:ards the seJ.. .ihere tne 
overlying :..~:nds ar e eroacd ·" .;.y, t11e {_ r :,vels : ..re exposed, ffi:)St commonly ulong 
the upper convex ~lopes of v· ll~ys. 
l'wo s:n .ll occurrences .:.re :t.'ound on Klipheuvel , Overlooking the l~..:tZ'-1:...!' 
h iver smf·ll pebbles ~re fou.nU. et t ~m ::ltitude of 120() feet , 'l'he pebbles here 
con.::.ist exclucively of .:i L teb~.q; qu~.rtzite nntl vein qu:·.rtz . lw :-Jilcrete pebbles 
were found . A short di stt..llce from .;l,e exposure oi the pebblt:s , ..mgul.J.r fr:·.g-
ments of •'ti tteberg quartzi Le are set in ~t ferrucinous m,~trix. 'l'he pebbles r..nd 
the ferrue;inous breccL~ :-..re rliLhtly bel o. : the l evel of the nearest silcrete , 
but it cetn not be ~t :~ted .. i th certninty ;:i:1ether the uilcrete overlies them or 
not ·.lhe second occurn·nce on Klipheu·;el is 1ound one mile \,ect- south- west of 
the first, al.3o :-.t :.n .. l titude of l2CO f eet _ !iere n one foot l ayer o:t· ferruc;i-
nous conglomerute lies directl;y on unv:e .the::red ./itt(.;berg qusrtzite , The 
conglomerate is overLlin by a fine gr·;ineu ferruuinouu c.mdsto.ne . The conglom-
_..., ............... : .. ·. · ... · .. . . 
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er..1te :md ferruginous s :1n<ktone rest sliu'lt l y belo·,, the upper slope of the 
v 2lley. vlitteberg quc:rtzites crop ou•. only f ive yards uphill from the section, 
but are themselves overlain by windblo•·m s::.nd only . ..l few yctrci.s further north, 
Silcrete is not found ne li' the conLlomer;:lte , 
On tiutjes Kr:1al ferruginous cong lomera tes ~re found ~.t 1200 feet and near 
the southern boununr;:r of Klipfontein pebbles are found a t the t.Jllle ::tltitude , 
The pebbles lie loose ly on .;it.teberg quJ.rtzite . '.i'hey .rre not very numerous ...nd 
:.re widely ..:;cutter ed , Silcrete occurs in t ile vicinity, but no silcrete pebbles 
Here seen. H.mghton ( 25 ; p . 31) described an occw:rence near the e ·stern boundary 
of Klipfontein \/here bceccb.ted . .'i tteberg qu rt:3ik is cemented by a ferruginous 
cement. A l lrc,e number of pebbles (Fig ,ll) arc exposed at 1~00 feet ne r.r 
'l'horneycroft (part of l~lipfontein), 
On Yomg.qs !.Iond h t teberg qu; .rtzite pebbles ure exposed on both sides of a 
v ·1lley at 1025 f eet . On the western s ide of the v::.lley the pebble s £rre set in 
a rr,.;.trix of culc .reouc s~·nd:...tone derived from Lhe overlyinr; sand • 
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He:rr the northern boundt .ry of "~okeb.: h.r k , 15 leE. L of unconsolid~1ted 
cJ.l c . ..reous s:md are expo.::;ed in , n .. tion 1l ro:··.d cut tint;. i'he s ... nd overlies 
Bokkevel d ::.:h:~les c.!.t :.:a1 :· lti tude of 1 , 02? feet. .i!'our feet <.:bove the b:..13e there 
i s a 12 inch thick con::.:;lomer ;::te . 'rhis is ove; ·L .i n by 2 - 3 feLt of sand ~d 
t his in turn i s ovorb.in by o. b nd , 12 i.Clche s t!tick , cousisti n.:, of roout 95>" 
ilmenite. Hi gher up in the ..,:mds seven~l more con6lomer~1tes o.rv found . (.Pig . 10) 
J.7urther we.-t loo·-e pebbl .::!r.; ~·re founu. in ::bunu41.11ce on ~chietkop o.t 1200 
feet . ·.r-,vo <;:ltes :..:nd pieces of green j.:..:Jper ·.,ere :...ounu .:.rnong the pebbles . 
]'er rugi.nous conglomer<tte occur::; on ::;idbur.., l'·1r k d 1300 feet . 
HbUHdcnt pebblen .~re exposed i.n .:-n erooi on pi t ~.t the extr eme southern tip 
of Springfield. :t:~rosion ha ::.; cut throut;h the !i udbl o.:n s ,.md and expose d the 
underlyin g pebbles , and the .titteberg (:uartzite , c:t .m altitude of 1300 feet . 
r:'hi s occurr en ce proves th ... t the peb"bles ..trc not confined to the upper slopes of 
vnl leys , but do underlie the .:i ndbl ovm S;:.nd over exten.::;i ve part :::: of' the ~tre : . 
;,lore pebbles , at 12?0 fc.eL , occur one mi le north- ·.;est of the ermsion pi t . 
On Doornruc pebbles :-re found :. t sever·tl points. Loose pebbles occur [,bund-
nnt l y at 1200 fee t on either side of the Upper ·"'i tteber g Shale knd . Ac;:;te ·md 
pieces of j ... sper :1re interopcrsed with the pebbles . Sout,h of these pebb l es , 
gr..1vel overlies Nit teber g qu~rtzites ...a1d volc.mic tuffs . 'rhe <:T<wels t r ansgresu 
over the outcrop of the Zuurber..; .1:'\-·ult . The pebbles ~.re consoliu= .. ted by c:... 
ferruginous Dl!3trix. £,:~.cohe ::. l a bs h .. ve ... thiclmes;;; of 2 - 3 feet . ::uch of the 
matrix ri9.s ne 1thered :.;uy , r.nd loose pebbles cre ubund .nt . 'l:he pebbles nn.d 
conglomer~1te ore overLtin by c:·:lcrete . I n the south-ec..stern corner of Doornrug 
pebbles we ·--. ther out from under c:. lcrete :~t 950 feet . Ag :te , j n:.:.per and pebbles 
of : ·.mygd::tloid :-.1 l·:v :::. are common. 
nigh-Leve l grc:;.vels emerce from under c _lcrete on ~fit teclr....yrug ut :tt elev:.1-
tion of 1275 feet . 1itteberg qu.-:t.ctzitL: pebbles :li'e _bund~tly found neqr the 
home;:;tead Heo.ton PJt ( p xrt of ,;ittecl<~yru£) . A boulder of ferrugi nou:::: conclom-
er.lte m: s found ne ·r the homesteud , but the m_, teri:.ll wt~s not seen in pl<~ ce . 
Outside t h e re_ion gr . ..tvel w tS seen 'J.t 950 feet on '".tokeby Park, :::. few 
hundred ;yards to the ...,outh of the rrc. ( i i t; . l2) . 
The grr.vels undE:rlie ti.le .iindblov·.n ~~ Uld c.ppnrently over ...: consider:-..ble p~t 
of the ore. • lifot ever~-\lhere ::tround the m··,rc:in of the ·./i ndblovm Send ·..re gr:wels 
found , but the converse does t.;enernlly hold true , r;here gro.vel s Md cong lomerutes 
·1re found, one does not h ave to look f , :.r to find windblmm o:...nds . There is, 
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however, o.t le..1at one exception to this rule; :::l1 isoldted patch of gr .... vel ut 
1300 feet on Hetrec.t is nowhere near rvindblown s ;.md • 
l'he High-Level gr .... vel::: .:.tre older th:lll silcrete. Fo :.:;ilcrete pebbles vtere 
seen amongst the g.t..:vels. rL1he :.;r :.:vel3 ure :_,l ·w.::y3 e~t an .1ltitude a little below 
th::.t of the 11e3rest silcrete , anu pebbles \lere not seen nny-where to we.'lther out 
from under tl1e .;indblm:n so.nd where the latter overlies 3ilcrete. 'l'hi3 indic-
can 
ates that pebbles were not .deposited on s ilcrete. Thi s A3a"ti.Jf:::.ctorily be ex-
pluined . Silcrete r:nd ,;indblo,m Gand are not confined to remnants of the old. 
couotu.l plain ( p. 30) , bu ~ are reb. ted to the present d::ty topo0raphy , High-
Level grc:.vels ::~re only exposc:<l where .;indblov:n S<~nds overlie the former on such 
remnants. 'l'he Hi[;h-Level [7nvels may origin:J.lly have been fur more extensive 
but are today found only where they have been preserved. under a prote ctive cover 
of windblown sand. It is impo::;sible to s·· y whether silcrete overlies gravel a.t 
any point in the area. 
The origin of the crnvels is not known with certainty. '£hey are either 
the product of m~rine erosi·.Jn, or were deposited. by a meandering river or 
rivers. It is signific nt that volc2nic inclusions , such as abate and jasper 
are found in the gravels north of the Zuurberg Frtult . : :ount::in (48) precludes 
the Divyka '.ri l lite as a possible source of ae,.:te. The _,; ate <·nd jasper could 
only have been derived from either the basztlt several miles to the west of the 
area, or from the #ood Beds. Both formations are confined to the areu south 
of the Zuurberg Fault. ·,vha tever their source, some ~iJent has carried them 
north of the f ault. An '""dvo.ncing se& or a meandering river could equally well 
h ave accomplished this . The distribution of the bravels , however , sugges~a 
marine origin. ·:rhey are most common ut 12CO feet , .lld were not seen above 
1300 feet . A line drawn tlrrough all occurrences at 1200 feet is vi rtually 
parallel to the pres ent coost . The peculii.ll' concentra tion of pebbles at this 
elev3tion is more easily ~ttributable to shoreline action than to a meandering 
river . A more erratic distribution of 0r avels over the whole area could be 
expected\ if the gr ave l :: h:~d been depos i t ed by meandering rivers (p . 60) . 
TH3 ~ILCRETE 
Introduction Silcrete , or Surf~:1ce ·~uartzite , in South Africa is of two types, 
the coastal and the inland variety. l·~ch doubt s eems to exis t as to their 
origin and time of formc::tion. lerankel "J.nd Kent ( 19) h;we shown that the sil-
crete at Grahamsto'.'m is derived from the underlyinc; rock, .:md thus represents 
- 22 -
a silicified soil or subsoil. .<ountain ( 4 7) h~:s demonstr ·:tted tho.t at Grahams-
town the silicd of oilcrete is aeri ved t llroue;h tile le:1ching of the unuer lying 
rock. Frc.mkel ( 20) c .:me to simi l or conclus ions :4t Albertini.:::. J!'ossil plants 
in silicif ied deposits at i." ort Grey, .2·;s t London, were described by Adumson (l) 
v;ho deduced :1 Tertirry ~ge but :Jdmitc that 11 :111 (fo8sils) are types tlut mi ght 
be in existence at the present time 11 • Dixey ( 12) describes silicified surLlCe 
deposits in centr~l Af'ricG.l which origin nl ly did. not form in s itu . He deduces 
nn end-~'ertit.ry age . Du •roi't ( 17) states th 1t some of the K.:1lahari silcrete 
ms been formed by the repl,,cement of pur t or the whole of ca lciwu c .u-bonate 
by silica. 
No detc iled Ltboratory study of cilcre t;e was undertaken during the present 
survey, but the field relutionship ~lone suggests that the character of the s il-
crete in S. iY. Albany i s hi ghly variable. Some is cl e:rrly derived in situ from 
the underlying rock, and. represen t s a silicified soil or rubble, other can only 
have been derived throug~ the silicifica tion of eolil.n sand . In pl ,\ces silcrete 
i s overl ain by calcrete , anu it is quite possil.>le tlli:lt the former i s derived fran 
the latter throuGh the replacement of cnlcium c .rrbona te . 
Occurrence and Field .R.~_lationships Lilcrete is corr ... 11on in south-western Albany, 
and the area de::;cribed in this survey is no exception. Silcrete is, however , 
virtually confined to the ~outh-eastern portion of the map. Small outliers do 
occur along the northern bound:u-y of the .:tre::t . 
The silcrete is ch:.:r :.1cterised by its pat chiness and irre{:,ulnr outlines of 
outcrop, as seen in plc'tces . It QVerlies unconformabl y a l l older formations , 
but is more commonly found on the 'Nitteberg Quartzite than on either the Bakke-
' veld or the Upper .Vi tte berg Shales . 'rhe reason for this preference is not lmown. 
Silcrete is in pls ces overluin by windblown sand and a lso by ca lcrete . 
Haughton ( 25) thought th~tt silcrete and limes tone occurred side by side , and 
th..1.t the silcrete on Komgct :.Iouth, Roodekop . ..tnd. other fo.rms on the northern 
side of the Bushmans r?.iver, seem to grade into the li:::l.eotone • The writer 
could find no evidence to oubstnntio.te this , but did s ee many localities where 
the limestones (ca lcrete) overlie the s ilcrete. J:Jowhere i s si l crete in contuct 
with Alex~dria limestone. 
The mode of occurrence of' s ilcrete is highly variuble. Most commonl y it 
occurs o.s long na rrow sc :1rps near 1;he top of a hill. Other :t'orms are as thin 
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sheets or crusts on di tteberg quurtzi tes, or they may occur ~..; sn.::!ll, f airly 
thick outliers . The heic,ht of :1 scarp r ·c~rely exceeds 20 fee t, the most fre-
quent heie;ht being only lC - 15 feet. ..n exce,JJtion~1lly high sc ·.rp, 45 feet, is 
found on Grootfontein. 'i'he b:-1se of s ilcrete i<J r ctrely seen expoJed . At the 
f oot of ;. scary .l soil cover obscures this. Although brge tracts of silcrete 
nre overla in by eolinn s.:nd et little r.wre io known about their top. On ;{elcOIJ.e 
Wood, and nl so on Klipheuvel, ·;/i~:;teberc qu~1rtzit<.. ::; crop out ::1 short dil;;tnnce 
:Above the sc:.1..rp. 'j'his sue:;ges ts tll ·'.t silcrete does not form a continuous sheet 
,_s thick a:: the sc··xp i ::J h i c:;h . E1r :-..nkel ( 20) found this to be the case near 
Albertinia , and I.~ountain ( 4 7) hos found the same near Graharnstown. He writes: 
"Purthermore, :1 oection through thE. edge of t he silcre te platform in 
the pipe-line trench, leuding from the s ervic e res ervoir to the 
treatment pl.mt showed conclusively th ~•t the s ilcrete thickened from 
nothing .lt a ll in the neic;hbottrhood of the Le J.nder be:1con to nbout 
25 feet at the edge of the pl,tform" . 
Where silcrete does forr:1 sheets it tends to be pat chy nnd t hi n, frequent l y not 
exceeding a few inches . The two p::J.tches on Boekenhout are no more th:.n a thin 
crust on iVitteberg qur::.rtzite , 'l'he discontinuity of silcrete w,.,s also proved in 
a borehole drilled ne-. .r the point where the bound(·try :fences of Birchwood P<U'k, 
Klipfontein and !ib tj en J~rac.l meet . '!'he borehole was drill ed to a depth of 
140 feet FJ.t an altitude of 1,480 feet. 'i'he nearest s ilcre te , only one quarter 
mile to the north , rests a t un ~.lti tude of 1 1 380 feet. The borehole drilled 
pas s ed this depth c:!ld sbyed a l l the wJ.y in unconsolid,:. ted sand . 
Cons picuous i s the absence of sil crete sc~ps in the neck of valleys . A 
sc t-rp may be prominent a ll t\long the side of n valley, but u little short of the 
steep riv8r course t re ccarp disappear s . The m:my outcrops s een in the field 
suggest th:1t the most likely section <...eros.; a s carp of s ilcrete appecr s as shown-
in the sketch below: 
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Near t he souther n boundury of .Asseg'l.']i Bw ... h, on Klipfon t ein, :·n d a lso on 
Roodekop, two distinct levels of silcrete :~re pres ent, t •.king t!1e form of two 
scnrps . l!i .. tch sc:.trp i s ·1bout 10 feet hiGhf ,md the one is about 15 feet ubove 
the other. Between the t1:o scarps the slope is soil covered , s o that the re-
lationship between the two i s not known. 
•
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Silcrete in south-v/et;tern Alb: .• ny is of' two types, the uL.'1Esive and the 
nodul~ v~ieties. Jo'ranl~el (20) h ... s found the s .. Lme two types ne . .r Albertinia, 
althou;_~h in sonth-western Alb:..ny tlle rc:l:.ltion.,hip be·cv.•een the t~·{o apvears to be 
different from th<.... t nt .. lbertiniu. ircu.'lkel sV•tea th\..t {.lt Albertini<.: the nod-
ul3r v ariety is fOUilci a t or ner..r the surf:1ce1 an.d t he massive variety forms 
layers nt ve.ryin,s depth. In the :1.rea of the present survey the inverse is the 
case . Good sections of silcrete 'ire exposeJ. in two pits, one in t.i:'te nor th-east 
c orner of Sidbury Cominon,._ge, nnd one on Klipfontein, The succession on Sidbury 
Commonage is as follo;vs (Fig. l4). 
Soil .. .... , ... ,. ... .... .. .. ... . , 
r~:assi ve silcrete . . . 4 •• •• ••• • • •• • • 
Nodular silcrete • . ••• •• •• • . •. . • • • 
Highly leached Witteberg quartzite 
1 ' 
11 li' 
2 1 - 2i1 
? 
On Klipfontein nodul::rr silcrete is even interbedded ·;;i th nnd found in 
cracks of massive silcrete , The bulk of the nodular sil crete, however, 
underlies the massi ve variety . ( Pig,l:J) . 
l'he .r:nntrix of silcrete is either uiliceous or ferruginous. .B·requently 
it c f'.n be observed tha t over a din t ·~.nce of only ."1. fel'l feet laterally the matrix 
of silcrete changes from :.... predominantly :..:ilicE.: ous one, to a predomin:mtly 
ferruginous m ...ttrix. This C l..;!l cle:....rly be seen on i•.:.tjes .Kraal cmd south of 
Sid bury, 
~<~icroscopic study of the s ilcretes •.rhe textur·e :-md minerol composition of 
silcrete vuriec considerably, nnd it is not ea sy to give a gener al description 
which can be c.pplied to a ll silcrete present in the :::tred . Broadly speaking 
silcrete consists of smr 11 qw::.rtz cr :~ins set in a siliceous mntrix o1' sma ller 
quartz gr::ins . The ma trix frequently h:lS a brown pasty appe<U'ance , may be 
i sotropic , and individua l gra ins m11y be s o sunll, th::. t they cannot be dieting-
uinhed under the microscope . 1'he quartz gr ~_ins :rre usuc.lly :-:ngular, and may 
show repla cement texture . Lot all the grs ins are t..ne;ular, and almost e<Tery slide 
shows at le:1st ~-1 few well rounded gr ains . The ma ximum s i ze of a single gr:tin 
which was mea.:;ured wns lrnm. l'iormally .:::.11 gr.:1in sizes from the size where they 
ca n just be recognised under the microocope , to lmm. may be present. Not c..lways 
are the qudrtz e;r::~ins sine,le crystals , gr n i ns of vein quc:trtz consisting of 
sever.-,1 crys ~:~ls are quite common. He;::vy miner :tls are a lmost a lvvays pre8en t 7 
ilmeuite, highly pleochroic tourmuline Md rounded e:;r :.1ins of zircon being 
common. 
The silcrete on Cnrlsrust forms a thin l ayer, nhich QOvers the surfc.ce of 
•
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hue;e qunrtzi te boul der:::. A thin section of the cont~=tct bet~:een the quartzite 
.. nd ;:;;ilcrete sho·"s th:~t the texture of' the qu.~rtzi te fo rms a mos~.ic of equi-
granul: r (Sr<.oins, which h<lVe been torced ap:trt, or :·lre being repl:1ced by sil-
crete. Cr<~cks h :.:.ve deve l oped in the qu~t rt..;i te p!'r .::.tlle l to the contcct , and 
~;ilcrete h '1c infil tr ~1ted into thece cracks. 'l'he cr('lcks do not necco s<..rily 
follow gr:.lin boun<l...I.I'ies, but :n.:\y split [.;r.liHL :md force these apart (Fit;,l6 ). 
Recrystnlliz ~tion i s i ncomplete , the tE:xture of the qwJ.rtzite can still be 
recognised in the s i-lcrete . Sever al gr•.:tins of quartz still form <.! mosuic 
which is identica l to the texture of the quartzite . 
Ho original texture c·m be recognised in the silcr e te ne .• r the endern 
boundary of .doekenhout. ' !Ik-:.ss of isol :.J. ted an~ular quartz gr..:tins i s set in a 
silcrete m.~trix . A few of the gruins t.re wel l rounded. The matrix itself 
is vari able, in pl'1.ces it consists almoct entirely of t iny quartz grains, but 
in the s.:une slide it mny :.:~lso consi::1t a lmost entirely of n brown, pa sty 
i sotropic m:~trix. 
The pa tch of silcrete bet,.~ean Springv ..:l e and Hoffmanskloof shows ver y 
little ut1trix. ·rhe gr;.:ins Dre angul ..:tr , and closely packed together. Rounded 
grains are absent . A f ew l :..rger tr ·.linS of vein qu~rtz ·lTe J)resent . The 
silcret e in the s outh-western corner of Hof'fm·mskloof consists of disintet:;rated 
i/itteber g quartzite which has been recernented by n brorm pns ty matrix. The 
mctrix shm·1s strDng crescent-shClped stre.:tkiness . The texture of the ,,'itteberg 
qu . .1rtzite i s still cle::.rly discernible, l :u·ge numbers of gr·a ins are still 
coherent and form a mosaic. 
The silcret .s which overlies Bokkeveld sh!!le on t.weetkloof tmd ;ielcome .iood 
is completely recrysta l lized . No origin .1 textur·e C· n be detected. 'rhe qu.1rtz 
gr·1.ins ore hiBhlY nngul or , but :. few rounded t;rc:ins _,re a lso present , 
A thin section prepared from silcrete in the north-eastern corn er of Sid-
bury Common:.ge has u ma trix which consi8t s almost entirely of tiny quartz grains , 
11 pnsty mc.trix i s c lmos t wholly .lbsent. 1J\ll1y l Firger quartz gr::~ins are well 
rounded , .::!Ild there :;ppe .1r "' to be n rough !tlicnment of long nxes of qunrtz 
gr:.ins . Unfortun:~tely the orientntion of' the section is not known, Larger 
quortz gr:-,ins show cr·· cks which c.re filled with ~' thin film of p._s ty matrix. 
The s i lcrete between Greenv::.le ::md Hillsi de forms ,'l composite sheet. It 
slopes down the southern s ide of r-:: hill. i1e:.1r it s nor thern limit conrse fr :...g-
me!lt ::; of •littebeq; qu : rtzite ;.U'e ceruented together . Southwc:.rds the sil cre te 
•
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becomes finer , the inclu.::;ionc of .!itteber~ qu .rtzite become smaller c.nd sm·"ller, 
The homcste .d on HilLide str:.Jlli3 on silcrete .vhich :1as .\ predomin·mtly ferru[;in-
ous m .. trix. Soa tH of' the l1omes te ·:td thi .... ferru.::,inou:J silcre te overlie;:; yellow 
uncon~olid . tecl s ·!nd . '~he b:,sc of this is not e1..posed. Pit;u.re rr r;;..ows 
r ecry ... t·~llizeu ·ittc:berc rubble witl1 :: b.r[;e cr .in of vein qu:1rtz from the 
northern end of the sheet . 
_Iorth-e · .st 0 1 .. hJ.hur:;t (p:.t.rt of Seven fou_'1t:-ins) silcrete i s strongly 
b·mded . 'Ehe b_nJ..; ·'.I'e steeplJ dippinG, ""'.lld strike ..:.: 7°S . ~he ree,ional strike 
of the :itteberg Quart~ite i..., E 30° S . T11i~ .. :.nd the texture exclude the possib-
ility th:·l t the banded silcrete is .n c::ltered 1i ttebere: Q..Lnrtzite. The qu.:-.rtz 
gr.'lins of the silcrete ::- re .. ncul.:r to subrounded . '1.'he ru· t rix consi.:.:ts of 
extre.nely fine rr·. ined qu: rtz -'-YJ.d p~.cty rr- trix (F'ig.l8) . ~he only he<~vy miner-
;l]s present m·e · .. few cr:ins of ilrueni te. "l'he b:mJing of the silcrete is due to 
::t loc·1l incre se in ~he proportion of d .rk p sty nli,trix. The s ilcrete hr.s :t pr,]e 
olive c. rey colour, :::.n.d the b·,ncls ~.re cl.:.y coloured. Jouth-e~:st of ;·7idhurst, 
s ilcret e crops out from under the c::mds . .fhi s h;:s .. : n~)rnnl ...;il.cret:e texture, 
but is ch .. r:--cterized b.)• :1 l rger proportion of he ~.vy miner ,ls . ~ircon , ilmen-
ite ~ r.Lu. rutile :tre co1runon. '.1.he m·.:trix con~Jiot.:J of tiny gr--:ins of qu . .:rtz , brovm 
p--'.sty mn.trix is concentr .ted only in ·. fe· .. ::::-1 .11 spots. A l , rt;e number of the 
qu~trtz gr·~ino are well rounded . 
On Klipheuvel ;_: con.p l etcly different type of silcrete is found . '.fhe n:'.rrov; 
sc~1rp on thi.:J f ~rm, ·;,hich con t i.Jituee be,/ond the e:·:stern bound: ry of the ::tree., 
shows in thin section, thct it .;ilicified without ··n~· m···.trix (Fig. l9). i~~ch 
quartz grc.in is surrounJed Ly : .. thiD film of red.dish iron oxide. Onto this 
fibt of iron oxide 'Jecond ·ry qu·lrtz h ·.s been depo .... i ted , ·,;hich is in optic:·l 
continuity Hi tll the ~r<:<in . 'Ehe film of iron oxide cle~:rly shows the n:·t ture of 
the origin·_l O" .. ins. 'l'he origin:.l gr::im; are nn15ul:u- to highly rounded . lhe 
cont.:cct bet"..een second:·.ry qu :rtz grnin~ is 1l.most .-:l ·.tGys str ::i c.,ht or slightly 
w::wy , but r :,rely crenulnted . ".i.ritill.Lul: :r c ;.:viti es between three 6 r r.ins :re 
quite cODlLton, but they m<·.y be filled with 
qa .. ,rtz , ·,hich is not in optic:_·l continuity 
di th ' lXl:J' one of the three gr ... :in::: . The 
silcrete i s rich in he ,·:vy r11iner:.tls , : .. gre·:ter pr oportion of tourmuline is pr es-
ent th.'m elsewhere in the ..,r e·: . Other he vy minera ls .re zircon, ilmenite <nd 
(r re) rutile. ;,here the sc.:rp le:wes the ::reeL the texture h:.~s -~g -.in ch . .nt;ed. 
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!ii.::,hly 'l.ngultlr to well rounded qu:..rtz [1r.1ins .·~re surrounded by ~ film of iron 
oxide . ·1'he m~1 trix bet1;een i..'T .. ino::. cons i stu of finely deviU.ed brown quctrtz , some 
P'·sty L'l..ttrix c.1d deep reu tr: . .nslucent i.co.1 oxide. ~·he rock is very porous . 
Gr .ins of vein qunrtz ~.:re present. ·.rhe u: ~ trix encro:·tches on the cr:1ins, so 
th·.t the cont -Ct bet ,1een gr· ins :-~1•...< iron oxide is frequently very indistinct. 
~fo secondr.ry qu;:-;rtz in optic:;l continuity •.<i th the origin·:l ;;r .ins ia deposited . 
He,~vy miner:;~ls ~::re tourmnline, zirc on onV. ili:Jeni te . A fe1 ; of the iL.neni te 
gr~:ins £:re unusu:.:lJ.y lon;, •.vi th the long nxis nbout 6 times the short :.xis. 
The texture ;-.s seen in thin section, ot.nd ;.tlso the field rel~tionship, 
st.ggests th11t the silcrete in the r~re. is of two types , the one is n silicified 
soil or r ubble, Md the other ap_pe,u·s to be :1 silicified eoli :m s~md.. The 
presence of well-rounded gr~~ins in the former is .:1 little puzzling. A line 
r unnmg roughly from i.ielville P'lrk to Beacon liill (p:~rt of Schietkop) sep::.r· ~.tes 
the two types. North of this line silicii'ied soils ru!d rubble are '1ominant , Wld 
south of this line , especi:"t l ly south oL' the n. tion:~ 1 road, sil icifi ed s :.llds 
::tppe~tr to predomin .. . te . 
Conical Structures in ~ilcrete 1fe.':J.T 3idbury r.:.nd on Proctorsfontein unusu~l con-
icul structures were fou.11d in the silcrete . i~o reference could be found in the 
li terc.ture to c.ny cimilnr structu.:res, : .nd it i ::: thought thc.t the description 
presented here is the first of its kind . It is for this rec son, th.t silcrete 
c ones are trertted nt somev:h ~. t ~renter length than their size o.n<l frequency 
might Wl'.rr _\n t • 
Sil crete cones ·.~re found ~:long the western boundary of Green·.r.tle, where 
<""1bout one dozen .Jere seen, .:-..nd , n isol:.;ted one w . . 3 found ::.~ few yGrds south of 
the Jidbury - Gr·:hc.mstown ro · ~d on l'roctorsi'ontein. Nowhere a·lse were silcrete 
cones seen in the :1rea, ·md l'rofessor Ii.tOuntrtin :.md ~!Jr. Ruddock of the Geology 
Dep:.rtment, t{hodes University, l:nve assured the writer, th. :t they h:~ve nowhere 
come :J.cross s imil;!r structures during their extensive field work in t:he Albuny 
district. The cone from Proct orsfontein, '.:nd a sm ~ll f r:.:gmentary one from 
Greenv:->.le rire in the ~hades University Geolo::;y DepGrtment collection. 
J..he cone s on Greenv· ·.le :•re found on :·, sc:trp of silcrete 11hich f :.::ces in n 
no!'th-e:·.sterly direction. The length of· the sc::r p is .bout 0 . 5 miles. Cones 
m-e found on top of tile sc~r]J, where the silcrete ou tc :·op io nbou t 30 J""U'ds 
Nide, ;nd d.;:;o on the slope below the top of the sc:.rp. In ·::lmos t ~!ll c-~ses the 
cones .'l.re inbedded in h :;.rd silcn;;te , ::tnd it ·i s -.lmost impossible to extr .• ct 
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a good specimen. Sever.1l of t:~e conec are not fully exposed, they are 
P'-'rtially covere<i by silcrete, and e:x:post-d onl;y where the coverin0 silcrete ha:.. 
been removed by wec:.thering. Freq,uently it is pos::,ible to expose a gre~:ter part 
... 
. ·.• 
of the erne by chipping with n hammer and chisel. ·.rhe texture of the silcrete 
of a cone is identic ·,1 to thc.t of the surrouncli.1g silcrete. 
All cones h ·we a roughly circular b.:.tse. The b'""se of coneG on top of the 
scarp is in most c1.1ses horizontal, but beloo~ the top sevecal cones have .J. base 
with a definite slope in the same direction as the scw:'p. 'fhe didllleter 
o:r the base may be anything from a few tenth of an inch to two inches. The 
largest di.-meter measured w::ts 2. 25 inches. The cones vary in height , but ·4 - i· 
of the diiJJTieter of the base is a good avera~e. 'l'his, however, depends on the 
apical angle, which a l so varies . Measurements of t he apical angles vnried 
bet·.;een 105° and 127° (one apical angle is only 80°) . 110° is the most common 
angle. Heh.tive to the horizontal all cones (with one exception) are asymmet-
r i cal, one side has a steep ane,le of dip, J.nd the opposite side has a consider-
ably smaller angle . The cone ~xis .. is. therefore inclined to the horizontal. 
The apical angles were me ... sured in :.:.t vertic ·.1 p l ane bet·;~een the steep and the 
smell angle of dip, and the compass point of the trace of this plane in the 
direction of the steep face was noted . .J..'his is a lso the compass direction in 
which the axis is inclined, but not itr:; direction in space . 
A few of the cones show a marginal der1ression, but in the ::najority of c::~ses 
this marginal depression is only p<.trtially developed , in a few it is altogether 
absent . 
An interesting fe :..lture is displa;:led by the a pex. This W:.J.S seen to come to 
a perfect point in only one specimen, in all others the apex has either been 
bevelled off , or shows a s m--lll circular depression(li'ig. 20) resembling the 
crater of n volcano. A bevelled apex is very irreL:;ular and splintery, almost 
as if it ha d received a hard blow with a hammer. The cone from Proctorsfontein 
(Fig. 2l) apparently has a cone-in-cone structure. A small section of an inner 
cone is expose<i. The inner cone appears to helVe u smaller apical angle , but 
this could no t be subst~mtiated by measurements . 
The s lopes of cones in most cases ar e gentl y curved convex upwc1rds and may 
show ·,ve1k stri .. tion. 'l.'her e is a silcrete cone in the Hhodes University Geology 
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Depart ment collection, which is said to hc.ve been produced ru·ti f icially during 
blasting oper ations in ~' quarry near Albertinia (.hg. 21). ·Jlhis percussion cone 
i s perfectly symmetrical. The apex forms a point , the apic31 ~1gle is 110°, 
the ba.se i s circul ,tr L"ld has :1 di ameter of 2. 7 inches. J'he sides ro'e smooth, 
and cu!'ve centl y convex upwards . 
'l'he Table below summarises the measuremen·Ls ;;hi ch could be taken. 
cmr.s STEBP SI.iALL 
-- .AJ:TGLE AAGLE 
1 40° 22° 
2 
- -
3 42° 11° 
4a 45° 30° 
b 40° 30° 
5 50° 50° 
6 45° 25° 
7 40° 30 
0 
.i:lfoctors-on eJ.n 
- -
Albertinia 
-
-
z.rER Di h.I l1 APICAL DL1SCTIOU 
OF R.c;UIARKS BASE ANG:I.:S OF AXIS 
- - - ----- -- - 1-- -.--=-.:::__..::.=:..:;;.._+--
--
0,8 
-
,. 
2. 2 5" 
-
2" 
2" 
1" 
2" 
-
2...-7 11 
Core poorly expos-
ed. itlargina l depre-
ssion only in ~ . E. 
,{ 10° N(?) A sector of only 
90° is exposed. 
105° s 60° v.' 
110° s 30° 'i{ 
80° N 15 
0 
E 
110° s 50° w 
110° '(/ 30° j] 
Very well exposed 
I~u:r_g • depression 
all ::.tround. 
:Perfect apex. 
The onl y symmetri-
cal cone, 
1150 No fie ld measure-ments. 
110° Artificial cone . 
~------- L--------~'-------------------
Conical structures in sedimentary r ocks have been discussed by sever~l 
authors. TQrr (69) describes conical structures in calcareous rocks , he states 
that cones are most common in shal es and marls . .1. Dietz (1959, 1960, 1961) 
discusses shatter cones from V[~rious locc.li ties. He associates conical 
structure with forceful explosions, and thinks that they are characteristic of 
meteorite-impact (T. G. S. S. A. 1961), Hargrwes (23 ) describes conical struc-
tures in the Vredefort ring , all of '.!hich before folding, pointed towards the 
centre of the structure , Har,:::raves concludes that the cones were f ormed by an 
explosion at the centre of the present ring structure. Britlk and Knit;ht 
(discussion contributed to Harrruves p&per) point out, tho.t in experimen tal 
work apical an0les of le~s th2n 90 degrees are produced, if the verti cal 
pressure exceeds the horizontul pressure , .:md apicul angle3 g-reater than 90 
degrees are produced y if tne horizont,:~l pre:.:;sure exceeds the vertica l pressure . 
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This <.>u;_._:.ests thct the silcrete cone.J formed essentL~lly under hori~ont...:tl prermure . 
It is highly unlikely the.L t~1e silcrete cones h;~ve beer1 formed by meteorite 
impact. The cone :-txes dispLty r andom orient:·!tion, and it ·;;ould be too much 
coincidence if ~.i lart~e nu::tber of me teori tet: had struck the silcrete from mo...."ly 
directions. 
'i'he \II'iter c .~n think of no mec1u.niL:n ,·tllicll could. po .. s ibly have set up ::.hock 
vmves sufficiently strong to produce cone s t.!'uctures in cilcre te , The con.:w are , 
in all prob::.bility , not percunsion cont. :> ~ ::md a Limplcr, less violent origin has 
to be postulated. 'l'he diif'icul ty is th .. t the cones c.r e c.ppuren tly confined 
to the Sidbury areu . It is possible , ti:lat tney are reL~ted to come unknown 
fe ture, '.thich is peculiar to the Si<.loury silcrete . 1.'he only logic...tl expl~n:t­
tion at this stnc e seem.'3 th·,t the cones '· e.~.- e formed through in·Lerna l stresses 
Jet up durinb the form~tion of the silcrete . 
rhe ele~ation of silcrete 3bove sea 
l eve l varies much from point to point, but :~en€1·nlly speaking it is lowest along 
the s outhern bounC iJ.ry of the r e:._-;ion and. from there rises progressively north-
wards . 
The most souther l y silcrr~te in the are<l on Roodekop, 17 miles f rom the 
sea, is found at an altitude of 1110 feet. J.1wo outliers on this farm occur at 
apprecio.bly lo ·1er levels< One i G found at ru1 aHitude of 1070 feet , and the 
:nore wecterly of the t ',;o a t approxi:nate l y 980 fe(;t , '1.'he most elevated :.;ilcrete 
is found al ·ng the southern bound~ry of .Boekenhout a t 2035 feet . t,;ilcrete is, 
except for one brec:k t found ;..;t ...1ll elevutions between thes e two extre.Jes, i.e . 
over a r~ngv of 1055 feet . C.::.reful napping of s ilc rete shows the.:. t i n t he 
region they are r...:trely flat-lying sheetc , are not neces surily found capping 
hills, but are u.lso fow1d res ·..;ing on the side slopec of va lleys. 
In the north- e as t corner of Ko;ng.ls I:ond the silcrete drops 90 feet in one 
mile in a south- '.:csterl y direction. 'rhe silcrete a long the bound~.ry bet.teen 
Greenvale and Hill side drops as much J.·s 120 fee v in three-:quarters of a mile . 
f he sheet north-e3st of 0idbury v~ries in altitude be .ween 1650 fet.t at its 
'.test ern end and just over 1800 feet a t its eastern end , ~'\. small outlier of sil-
crete on Sydneys Hope reutc aer.:.inst the slope of 'l ridge 200 fee t below its 
summit ) and a similar outlier on ProctorBfontein res ts more than 300 feet down 
the slope from the same ridge . F'our small outliers a long the northern bound J.ry 
of ~felco:rne ·:food overlie Bokkeveld shale:::. in .:1 valley c.t an avernc,e oltitude of' 
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1790 fE::et . I .. •mediately to the south the v/Hteberg quartzi t-a: rise to 1866 feet, 
and to the nortl1 the ground ! 'ise::; to above 2200 feet in a little over one mile. 
Along the l:;outhern bou.nd .. :r~r of A ~- e~- .ai .Lur-:h the silcrete lies t.tt en altitude 
of just over 1700 feet . :Jn i.elville P:::rk, ,.•here the ::ilcrete le~ves the are<.! , 
it has dr opped w :-•11 nltitude of 1425 l'eet . 
~~rap 4 shm/8 the v.:ri,:tion of the elev .. tion of the silcrete i n the form of 
generali sed conc.ours . The m: .• p ·-ms com.tr ucted by determining s ]Jot heiJ1ts on 
the surface of ti'le v>rious Bilcrete outcr-Jps . The spot hei.:.,hts were e:stimc..tted 
fro-.1 coY!toun. on the topot,r_iphiCI-.11 shr.::ets ~ and spot hei~h ls , riven on these 
contour maps, were used wherever possible. ContourL Her e then drawn on the 
c::ssumpt ion that no generalised contour can be ext r apol ated int o a region where 
the present <!lti tude of rocks ol der th:m the SiJc re tt exceeds that of the 
genernliseu con tours bein£., dr<~;,n. 
The cont our pLill sho,:s some interesti11g features . '.i.'he 1100, 1200, 1300(?) 
1400 feet contours are f airl y evenly s paced lines run~ling roughly eust-~.e...; t, 
p'U'allel or sub-parallel to ti.1e present coast . The 1500 foot contour a lso r uns 
roughly east-west, but before it le:wes the I:J'eu , it swings r::-harply t o the north 
.::md then to the east :..gain. ·~'his swi ng iB even uore pr onounced in the 1600-2000 
foot contours . The gc"1erali3ed contours show t h:1t the silcrete on l'r octor sfon-
t ein, AssegA.ai l3ush, Birchwood Park, Uith-..m:::; .&clr m, i.ielville_Furk nnu Seven 
Fount_"ins conforms to t he .. :-:hnpe of o dis ~inct ridge and o. depression p2.rallel to 
it. 'this riuge correspond..J to :.1 present d y ritit;e which forms the i'J::.lterBhed 
between the Assega ,,i :.:iver to the north-eust G.nd the f::..tze.c:.r Hiver , I.omga J iver 
and the system of river~_; ·.;hich flows in a south-i-iesterly direction to Boesm:mn-
poort. The va lley in the petttern of genen.lised contours , coincides in position 
with a pre cent daJ va lley carved by the Asneguai ih ver out of the s oft upper 
1'/i tteberc shales on Assegaa.i .Bush~ L...:.tham.s .b'arm !lld ~,elville ?ark. 
Bet·.,een Komcas :.Iond ::111d Sydneys Hope the silcrete rise:.. ~ro.dually f rom 
1100 to 1820 feet over a d i s LL:nce of seven -11iles , i.e. u t,r :<dient of about 100 
feet p <?r mile . Bet .veen Sydneys Hope ar1d Eoekenhout , no silcrete is found 
betVIeen 1820 and 20j5 feet . This may be connec1.ed l'iith the abrupt steepenin£5 of 
the s lope on Sydneys Hope snd Proctorofontein. 
'l'he hi:....heut occurr ence of s ilcrete at 2035 fee i.. on Boekenhout i::: a lmost ut 
t h e same elevation :1s the Gilcrete a..round Gra.hwnstown ( 2050 - 2200 fee t ) . Horth 
of the highest occurrr~nce s ilcrete ~'lgo.in occurs Y t lower l eve l s . On Carlsrus t 
it lies a t an elev a t ion of 1936 feet . 'rhe IiJOOt northerly p.1tch of s ilcrete, on 
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Hoffmans Kloof &"ld Springvale 7 is 1860 feet above sea level. 
The inves tig. ,tion h·:.~ .:o s D.o,-,n tD.i-tt in ,.:;;ou t h- ·:/Gl:3tern Alb:lllY dLtricty silcret~..; 
of different origins i.: pre:o.:cn t. i.,ome ;:.;i_icret .... form:::; a oilicified s oil or sub-
soil, other has been deri vecl f'rom <.-. sedimen t;. 
·rhe study of the elevntion ... bove se~. level of silcrete, clearly shows that 
the 8ilcrete correnpont.l~; to . n Uildul tin;; surl :;.ce, c.11.d no L to a s i mple plain 
s loping continwJ.lly sea,.'urds. 'i'he relation.ship between silcrete and the '.rerti ... ry 
coas tal penepl.:lin m.1y be one of t ile follm·{inc: 
a) Silcrete formed on :tn undul: ving COL.stal peneplain, which determined the 
later drain~ge puttern. 
b) The modem dr£-.inage carved up the co .stal peneplain, and silcrete only 
formed after thin pa ttern had been est .:1bliuhed , 
c) Silcrete of difTeren t d[_;es j_u pres ent.. Suc cessi d~ly younger s ilcrete 
formed at increusing l y lower lev , ls) as the river:.; incised deeper iDto the 
coastal pl:::..in . 
It is not possible to sc.y , ct this stuc e , which is correct. 
riiNDBLO :iN 8/UW 
.B·ully 22'1~ of the area in the southern half i s underlain by u fine g.r<:tined 
s::nd, which obs cur e s much of the structure of the underl;-linc; C;;tpe rocks. 
Zxcept for river a lluvium the ::;urf:1ce sands l'orrrt the youn[,est formation in the 
region. '.i?hey are found to overlie c..ll other rock::;. H:mghton (25) described the 
limestones north of the Bushmans River 31ld included ~hem as p<rrt of t he continen-
t 11l type of deposit of the Alexandria E·ormntion. The •:1ri ter i3 in r.greement VJi th 
lbughton , that the deposit does not have a marine ori gin. 
The san de are ex tra ordina.rily tmifor m. 'l'hey are very fine gr:ined, ;md. 
even t he s ma l lest t::;r-.lins are ael l rou...'1dcd c.nd polishecl. This , a.nu the complete 
lack of any fossils or shell fre:.~~ments , the absence of conJ lomer rtes l·'ti thin the 
s ->nds fmd the presence of an _.bundance of stone implement:.:; , seems to precl ude u 
marine orie;in. 
'i'he Geologic~i l burvcy <:.;lso rt=c;:..: rd e: the s ::md a s beint., of eolian oric;;in . 
...:;nge lbrecht, Coert ze ar;d f.3nymo.n (18 ; p 27) state: 
,.. t ot 
"Op die noorde gren3 vu.n die gebi ed le eoliese sand van Tcrsierel\'?.e::ente 
ouderdor.: bo-op die ferrikreet en s ilkreet 11 • 
Haughton ·.pp:: rently did not r e cognise th, ~ the limestone r: , which he m£~pped 
C\J 
C\J • 
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QS Cdlcre te ( Cc) on C"-pe :'3h, et 9 - Port .-~lh.o.beth , ;;:~re only J.l:lrt of o. deposit 
which is much more extensi ely deve loped north of the .bu::::~llliunz !~iver th.:m i s 
Ghown on th.-··.t map. ·r ho ·.:indblo.;n s -.nd o ~.n b e divided into three tiypes: 
a) C-'.1lcareous sand (calcrete). Th i s i'or: .. s -C1 h ,.rr-<.1 white l:Jurf;.ce crust, but 
below t he surfc:ce it com;ist Llainl y of unconsolic::.. ted or ..;emicons oli dc. ted 
c<:,r1d, col oured i:hite or cre<~my by finc:: ly divided C- ilciwn c~:rbon--rtie. Th e 
c3.lcureous sand i ;s very fine !:.:P-<ined) conoiF:t::: en tiirel;r of \/ell rmmaed 
b) 
quartz gr;;.i us ;:md n colcareous matrix. ·~he occu.crer:.ct:..; or· c~lcareous .:JW1d 
are very err c. t i c , and C<illl:lOt be m~:pped ·.13 continuous deposit. On the 
map the ca lcc reous sand has been m~rked Cc. 
Red smd , !.luch of the ·.-;indblo .• n .. nnd i s not c ,1lc:..reous , but ricd in iron 
oxide. It gives tihe depo:::it c\ deep brm·m-red colour. Except for t he 
matrix the red sand is sil::ilar to c :.~lcareous sand. It i s marked nS . 
c) Grey sand . Over much of the a r r. t: no rt:.1tr i.x: is present, but only .1 fine 
grained grey s':llld . ..'het.her a c:··lcareous or ferruginouG matrix VliJ.S ever 
present is r1ot knmm Crey sand 2;r~dea into ~ii tteberg soil at its northern 
limit near Si d0ury. It is mP.trked GS on the map. 
Grey s~md overlies silcrete on 3even l•'ount;;1i ns . l'he deposit i"'.ppe.Jrs nowhere 
to be very Lhi ck. A little ·r:est of '!idhurst (p:.ll't of Sever.. .E'ount...:tins) s ilcre t e 
protrude!... throuch the ~nnd cover. ./here the rLtional rot~d cuts t hrough the 
silcrete s carp at the entr .;.ce to the 1Jazr=tur J.iver v~1lley (Pig~ 23 ) the depos i t 
of ·.1indblown send i o from 1 to 5 feet thick, .su'1U. overlies ferricrete. Sever .... l 
stone implements were extr::tctr~d fro1 .. ~he wind. blown san d iJnmedi .1tely [bove the 
contact wi th ferricrete . Cn · .·::tt jes Kru-.1, >there onl;r a little cilcrete is :t'ound, 
much is covered by grey Sf.!ftd, :--...YJ.cl it is not lmown whether· silcrete does underlie 
the deposit . 
A bore!1ole sunk near the point '!here the boundaries of !•.lntjes Kraal, l~lip­
fontein and 5 irchwood P.li'k meet , hns pierced through 140 feet of unconsolidated 
sand before strikin g BOlid rock. The south-1:ectern corner of Birchwood t'~crk, 
and a lmost the entire e:u:;t er n h :o.l f' of }:lipi"ontein o.re covered by \:indblown a::md. 
150 feet of unconsoli<.luted m .terial Wt·l:..> encountered on 1toodekop i n a bore-
hole a bout 50 yards ..;outh of the point vvhere t ue rond crosses the .toodekop-
Komgns 1.iond bm . .md .ry . The borehole W"..S sunk _,t, an nlti tude of about 1330 feet . 
The f:1rm l.oodekop t::.kes its n ::1me f rom 3. hill of the s~l.IDe nWll.e , which is cover ed 
by red sru1d . '.rhe J.oodekop be;:-,con st~..tnds o. ~ :::.n ~·.ltitude of 1425 feet . 'l'he 
surroundine silcrete re'-'t~: a t ;:n e lev .. tion of 1200 feet . More than 200 feet of 
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sand mo.y therefore be present . COO yards e<:tst of the bet.<.con, calc-1reous tufa 
and calcQreous s~md o.re exposed in a sm2ll quarry. 
In the nor th e.~stern corner of Komg,:.s =-~ond a l ._;rge number of broken bones 
was found embedded in c r .. lcrete. 'rhe bones .:J.re expoaed in . , qunrry \-;hich is 
about eie;ht feet deep , 
South of 'Jlhorneycroft . (p::rt of Klipfom;ein) red sc.nd covers a hill which 
rises to 1406 feet. Nu:merous nodules of Cc!lcz.r c. ou;:, tu:L.\ :1re present in the soilo. 
1\ hard calc r1reous tufa is found on the southern s lope of the hill. 'l'he thick-
n ens of the deposit on this hill c L;o appe~:rs to be about 200 f eet. 
Between Thor neycroft and KOffib.J. S :·:ond r:srey s --nd is expo3ed in rottd cuttint:,s. 
~Jodulur ferricre t e h ns formed in a bundance on the freohly exposed surf::10e n, but 
nnderne· th the ferricrete nnif'orm gre~' s~md is fmmd. btone implement :.:: a re 
common in the grey s nnd, In t he s ou th->le:.;tern corner of ~"lipfontein, the n::tt-
ion;_.l road pa sses throut:;h ~" cutting i n :t hill, which is cut en tire ly in cnlc,:..r-
eous sond. Here the deposit : i;pe·1rs t ' have :J. t h ickne ss of 130 feet. An 
interesting borehole hc s been drilled ne~,r the homestee ..d on Komg_.s ~-iond o:t ·m 
elev ~tion of 1270 feet, ·.I'he borehole pa ssed throngh 235 f eet of unconsolid;~ted 
mat eri :1l, s t rikinc sol id rock u.t 103 :~ feet. 'l'he ne;l re ::.: t rock outcrop, 400 yards 
to the north, is nt ~l e l ev·:ttion of 1250 feLt. T'he surface under the windblown 
s and h::w th:1s dropped 215 feet in 4GJ yards . 'l'he borehole m::ty be si tu . .J.ted ;.:.bove 
an old v;.,lley, completely filled 1·,i th s :::.nd , 
Ne s.r the weatern boundury of Grootfon·Le i n, the ndionu.l roc..d cuts through 
e thin l ayer of c<.lc:1reous SFilld .cncl exposes steeply dipping bokkeveld sh,Jles. 
The b:.J.se here i s at an :::tltitude of 1000 feet , and the overlying snnd is only 
::tbout 12 f e et thick. In the t hick bush on Grootfontein c.u.'1d the s outhern P~lrt of 
Sch i e tkop it i s virtu _.l ly i mpossibl e to m:;.p t he limits of the ~vindblown s~nd 
nccurctt e ly. F~1.c int; t he Komg:J. :tiver on i t s -.ves t ern ..:;ide , the sand is mainly in 
t he f orm of sur frw e t uf a , but f urther He.; t on Schi e t k op this pa s ses into grey 
::.tn<.l r ed s::nd . Al l nlon g t he na tiona l r o,.w on J chi etkop t here seems to be no 
great thickness of sand present . 
Sout h of Brentl'mod ( a pnrt of Sch iet kop) the b11se is exposed at 930 feet i n 
a quarry . Onl y ;:-, few feet of r ed s rnd overli e \, i t t e ber g qu:> .. rtzite ;:; , Horthwr..rds 
h owever , the sand thickens considerabl y . 1/eJt of Bec,con Hill (part of Schiet-
kop) t he base is exposed :' t 1170 f eet . ·rh _ be ·.won on Si dbury Hi ll stgnds a t nn 
elev:Jt i on of 1543 f ee t. rt'heore tic :., lly -~~ bout 370 f'eet of S<-md could be present . 
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'l'his ;~•..:.y , ho·;e,,er, be f .. r frora tue truth, end eviC.encE: from Springfield su_:;ge .. ts 
t:H." :, the b .1!.-e rti.:'tJ' h: :ve tbe s :-.1.1e direction oi' slope r.:~ the surf.·ce of t11e overly-
ing s ·.nd. l.e::.r Be, ,con lii Ll , on the west :..ide of ~ iuuury Hill, c~lc,.reouL :::r:nd 
i;:, exposed in :. qunrry, 1'he .L'loor o.... ; .. he ~: Hurry is ~1bou t 13~0 feet :.:bove se ~~ 
level. On Ghe e .t::tern side of the .s i!le ~1ill, ·ma a t the L , ime elev:.~ ~ion, there 
is no tr · ce oi .:.n.r c tlc ::.reou::; t .nd. in :1 Llet.p dono.. 1'n e ver·tic;-1 expo:..,ure is 
:.~bout 50 feet hit;h Jll con .... i ~; ts entirely of' red _ _ mct, · hich is .... bsolutcly uniform 
in cr1 r ·.tcter. L·• O :::ediment .r y fe . tures such . ~ .:::; bedciinc or cros~-bcd.dins , could 
be detected . 1> well sh 1.ped .. iddle ;_; tone .·.ge i...1plemt.nt w:: s 1.0und ernbedded in the 
s: .nd ::tbout ti feet abo·;e the floor oi the don~·' · f:Llf1. y bet; een .Be ~1con Hill n.nd 
}"irentiJCod , o donc;o. expo8es the .:indblmtn ::;rmd to · depth of ::1bout 30 feet . Here 
.... g:1in . · iddle :.:: tond Ac e implement ·:t~.:.. found a"1bedded in the side . !~·ouul:rr 
ferricre te for·m::. thiu b ~nds. ·rhe floor of the <long . s.i·w\:S stre;·.ks of ilmenite . 
In .:::.n erosion pit in the extrer.1e couthe J.'rl corner of Springfield , the b ·se 
of the .:indblown Sc-'.nd is expo:::ed -:. t 1:.;00 feet . '.i'he deposit is .• bout 20 fee~ 
... hick :mu consists entirely of red s .nd . . -~ sr.:c :::; of \Lter-v:orn pebiJ les ure ex-
posed on the fh'.or of t he don_~. ~- · i.ny of th ~.- pebbles .Jho,; diutinct s i c,ns of 
chip}.ling. ·rhe n .... tur,!l exposure of t he don:.. .• h~.s unfo.rtuna tely bce11 interfered 
with in ...Ul ::tttempt to ::. tew t ile erosion L: rr;-· bould<)r:· h rrv e c.pj.' :;trentl;r been 
throrm into tne dong.:., :tnd it i :-~ no·L pos sible Lo B~.y ·.v.int is in pLce o.nd wh ... t 
ha~- b en dumped . Uevert:1eleso icol:~ted pebb.l es :m.u. stone imple .. llent~ c .:tn be dug 
out of the cteep or evo:1 vertic ,"l sit!eG of vhe dong·.. The upper ten feet are 
very uniform, pieces of qu..:.rt~i -cc, p ebbl<.. ; -:u:1d stone i 1.1plements occur belo,v th:::..t 
level. iie 3iue3 ilitteber ;::; qu .. ·Ttz..ite pel>bh.s , <".bunC.·.mt .ferricreto ic f ound on the 
floor :md lumps of nodulur c ·1.lc.1reous t uf< r e common. J:he floor of the dong. 
consL::.t s of e:. p:~rtly r ecr;p .. t .. llir.:ed .:itteberg qu'1rtz i t e (p. ll) which h.::; lo<o: t t:.ll 
s igns of bedding pL n e s . It ~ surf .ce h, s ·! polished .. }JlJer,r .. .nce nnd i s highl~-
pitted. ·.!'h e floor i .:; not h or i zont::tl, it ;:; lope::; uphill 1.n th s rune direc t ion a s 
the top of t h e overlyint.. :.: ;:- nd , but ;-t :t sm~;ller .. ~nc;le . ·rhis s uu :es t s t h:·' t the 
surf :·tce under some of t ile L .nd i::; not horiz on t • .. l, bu.t ;:; lope ::; in t h e s~me direc-
tion · o the s urf;_:!ce of the o·, e r·lying windblown s· . .nd . I.t1 t his dong;--. on .:.iprinc,-
field t h e Lirop of the b·.se is .bout 10 0 fee ·L in 400 ynrds . Above the dongo. there 
is .:t sm·.::.ll qu::.rry, in ~-~hich one f oot be la.: the surf:ce three \Vr~ter-worn pebbles 
were f~,und. I s oLted peboles .iere .:lso s een on the surf...ce in the vicinity. 
The presence of pebules in t he •.1i.ndblown :-~ : .1d i s ·: lit-cle puzzling , but in the 
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::.; ::- me vr:,y - s the stone i :nplec,ent;., th~.; mry h :ve been dropped by pre-historic m~ .. n • 
. Hlong t~1e l.Jound:•.ry bet .. een 0chie t 1m p ·1n<i Doornrug, lwnps of c·:lc~ reous tuL1, 
over one foot in di~~m<..: .er, :·:r ,_ plout:.hed up in t h e red r· . .nd. On Doornrug, Bw .. h-
lu ns ih · er J utsp:ill ·u"ld on l'iipenkuilsfon <. ein, ;,;L~ lcrete overliE<; the ,; ood Beds of' 
the Cret:.ceous 8yst e:.1. No e vLiLJ.<'!..e .of' t he t:1iCL1e ;:.., c ::n be given here. .Je<..<r the 
Hestern bound::try of Doornrug, c .. lc ' :reouu .., :·:nd is exposed in ··. qu:·~rry, ·;;here the 
deposi~ i L: st rongl2· cro<:.s -bedclu<l . 'l'his i;_, che only occurrence in the region .:here 
rny sediment ry fe ·\ture:.., h;:,;e been ob~erved. Tho:; b,1se iu no t exposed. ~~ orth of 
the L;uurbbr.::; Fc.ult ~ on Doornrut;) c ·J lc ·::.reous s:-:tnd· covers '- r id[E: of .-:i tteberg 
quortzite. A secon<l ridge further north is c:.!pped "uy red ..; ,.nd, Immedi ..:tely 
nort h oi' the f: .u lt, ;·ud just belo·:; the c .. lcereous s .md :1 single crysL.:11 of 
c <lcite, t :1e size of ,, tennic b 11, :.; ,_ f'ound. It o ori,-::in i:. obscure . 
On :J idbury P:-.rk the :ind1lo.;n S.:illd .:,r :!ues int o the ~oils derived. from 
.ii tteberg qunrtzite, ~t.D<l the two c . n only be distingui ched i.i th the ~id of -~ 
h<>nd l en s or a microscope . 
,es t of the Bushmo.n L tUver , some difficulty was experienced in mc,pping the 
J indblO\:n Sc;nd. Much o :md h~ __ s ·ueen w--: ;>lleu into the sl:ullow v :...lleys of tributnr-
ies to the J3ushm Jls ~.i ver·. ·rhe northern limit cdn be fixed >lith little diffic-
ul ty. C·.:t lC f:treous tuf.-. over lies J i l:teberc; qu:'.rt zi t;es on Doornklooi', Jetreat ::nd 
'."littecl:tyrug. Here i t covers tte t uurber g .. > ult f or tlrree miles. South of 
.Boesmo.nspoort, t he s ; .. nd;:; : .. re not tound er.:.. t of tht; r : .. il':l t.yline .. l'he r ,:.ilwny 
cuttings chow ooulcle r beds ·:;h ich <' ppe ::1r Lo be ri veniOrn ~:md pnrt of recent 
" lluvium. .i;·ea r the ·:ie ~ ter:t boundf.r-J of Drr"kfont ein the b .::;e i s exposed .:t 
960 feet in a qu:.rry, i.wre the ~: ·nd ove r lies .:ood ~ed~ . l'his i s the only ex-
posure of iiood Bed..: ·v~hich \':::c oeen ·,ve st of the Bus hrlli·,ns ~u ver . 
·J.'he thr ee Vf'I i etiec of windblo·,;n S mel :fOri.l f •:i rly di s tinct belt;.:; , C~1.lcrete 
i.; confined to the r~re .. , south of e line dr.:'.:n from DoornLloof to Klipheuvel. 
Gre:' s und i s prcdominu 1t l y f ound n~n-th of ::~ line drc ~v:n i 'r om Amber ley ( p ~'..I't of 
0idbury I.:.rk) to Klipheuve l. ~ted :.:;·_ nd forms o. wedt;e bet·:teen c ;:lcrete :~d the 
crey u md belt s . '.:]1e depos its do ;:;r de into one ,Jlo Lher . It i s especL:lly 
conu:1on for C<~ lcrete :md red s ._.!:ld to occur ~ide by :..ide . ·i'hE: lines c ·nnot be 
r e.s.:1rded ~J. S shr,rp line,J of de:nrtrkt~tion . 'l'he r eason f or the zoning j_~ n ot lmown , 
Some difficulty w~o experienced in dern:~rk.::.tting the northern limit of the 
1ALL~_} 
---.-----1 2 3 4 5 6 7 8 a 10 11 12 4ts . / 
--------- -------------·-----------------.. --··-----· 
+30 3.61 3 . 81 0.87 1 .13 1. 89 0 . 25 0 . 24 0 .14 0 . 02 0 . 04 0 . 52 0 .16 C. 02 
-------------------~------.. - - --
,I,• . . -
3 ~~,_ 44 9.83 14. -SO Ll. ""J 7 . ...) 6 . 06 6 . 02 2 . 02 2 . 91 1. S'9 9 . 18 2 . 29 4 . 66 1 p~ . ~ / 
r--
44 - 60 17 . 46 17.80 10 .90 11.6G 16. 54 8 . 09 14 . 45 7 . 96 43 .10 12 . 20 15.:14 : L!l v o r .... _ 
--------------------·--------~·-----------:---------:""'-----------:--------- ---- ----:------------·7"-
60 - 85 22 . 41 2 ~: . 15 16 . 10 J 6. 72 23.41 28 . 95 28 .10 33 , 00 24 . C:8 33. 00 30 . 55 ? 0 . 48 
85 - 120 11. 88 11.35 13 . 04 ]_' rl5 ._) . '~ 13.63 28 . 78 24 . 00 30.4] g_]_) 10. 71 17. 06 ') .. Cl ~1"75 
--------------------.. - · -
120 - 200 12.51 11.11 2D .. 45 11.70 1•; . 21 14 . 78 15.61 11.29 5. 81 12 . 43 11. 09 l] . C2 12 . 79 
-
200 22 . 40 21. 25 34 . 23 3] . 81 23 . 02 17.18 17. 50 11.48 8 . 15 2S. 25 2!J. ::19 1') . 44 5. 97 
----+----~------
99 .90 100 , 07 99 . 9~ 1C0. 13 99 . 72 100 . 05 99. 81 100.19 100 . 09 99 . 92 lOJ .Ol ~; . ~7 99 . ~3 
8.\~.::P 138; 1. ·"!i t L "!berg soil , ? a'..;3l' sl::r .:.a.l . 2. ·:tittebcrg soil, :boekenh out . J . 
5. ·.a : tei_erg soil , :.ssega2.i D·,_ s~>. 6 - 8. 
10. -.-.-indbloy·n sand, I:lipfont: in. 11 . · "i.aJb lor_m 
12. 13 . c: -- . '(~ - i· J. ("\ C' -r;T' ~ .., l u •. 1 • • ' 1 . •J ~ ;;:> 1\ -- d <' ' 
(sand loc ::--._1it:.r ?t S 12 , "!:)u'c tmdGrlyin::, ferricrete) . 
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windblown · :md ::..round ::;iclbury. riere t]ey ~ ·.nd .nd ,/i ttebers quartzite soil of 
::::i!Jl.il;;_r o.ppe :·rm1ce c:_c· de into one r noth(.r . 
out on five s:.mples of kn0\·.~1 1:i t.teber g qu:...r·tsi te ::oil, <.:ild :..eve:.;i srtmples of 
kno·.m -.:ind..,lown s:.:.nd (see T ble 3 .md tiH~ .ccomp: :nyin~ histot.;,r ..18 , ) '[he .d tte-
berg qu .rt :~ite soilb '·.ll cho·;,· :: 1-.__irly even distribu·,;ion o1' .. 11 r<tin sizes . 
0ix out of the seven >;inciblo.:n s .. tnd l .m_,Jle:.- chow -· n; 1rl~ed peak in the ~- to '-'rom 
r · nge . 
Vicu· .1 roundness .mJ cphericit. v ·:..e:J ts on gc:.in~ v:f:re c: .rri ed out on three 
.ii tteber g qu -.rtzit e soil ...; unpler- cnu on thr::.e ,,indblor.:n s..:nd c .mples . In e::!ch 
c ::.se 100 ~T ·:inc in the - 30 to +44 r.-tn::_~ · .. ere comp-re:.ci vitu ll,y 1.ith n roundne:.:s 
-~md sphericit,/ ch·--..rt (37; p 81) . '_fhe result.., ,_;ere .. ver . c_ ed 3:d J.re sunllin rised 
in the t :..ble belo•;! . 'flle t.. 1mple number:.. .re the .J <'ime ao in ·1;,·.ble 3. 
r--- - - --- -.- -----......,·--- ----""1 
SAl.tPL.: NO • dOD_-~r;· i'bSS SI-rl::. UCh'Y 
r-
- ----- ------
l 
4 
5 
0. 335 
0.373 
0 . 367 
0 . 705 
0. 705 
0. 700 
~itteberg qu:rt z i te ~oil 
7 
9 
10 
0. 748 
0. 746 
o. 716 
0.741 
0. 694 
o. 728 
II 
If 
Wind':Jlo .. n sund 
II II 
II II 
L---- --.L.------ - ---4---·-·-·----'i-----
II If 
If II 
rhe ·:··,ble sho.;s th ~ t the sphericity o£ :~r:iins of ,,-i tteberg qu .rtzHe soil 
nd of windbl O\,n s nd io very much the s ~.Jlle, but t11ere is "' m...dced difference 
in the rounding of the g: ·lins . 
sand 
;.l'he histoc;r·_f,'lt: of six of' t .1e seven tindblo •. n11 s:.1mpl es :tre very simil.1r , 
indic •ting th .t the ./inublo . .-n S. nd i s very unii'orm in ch. rueter over the whole 
'-Te . • 
'I'here is, however, : .. m:<.rked dL.ference i n s ._.mples 12 , .. ,ld 13. :::. ·.mple 12 i c 
a windblo-.vn s ·-md overl~rint; ferricrete on !! ttj~s ~-:r .. :.:.l. 8· •. rple 13 i s ~' yellow 
f.:·.mcl :1 fe·.v feet belo.: ~ mple 12, 1 'ld tJep r ... ted 1rom thit: by :1 l yer of ferricrete , 
S:tnd i s ~: deposit different from the uni for;.t ::: ·11cl underlyint, .,he ferricrete . 
No pr ctic .. l :~pplic:~tion ·:;_,c m •. de of the re~.ult --- . .. i th experience it 
.::oon possible in the iield to tell a ·i tteber 6 qu:·,rt.ui te soil up:-rt from n 
· .. indblown s .nu Hi t,h the ~id of r h•.tndlens . 
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The number of stone i mple:.len ts lOund e!.lbGdde<l ,-. t vurious dep ~h in the 
\,indblorm S . .nrl. indic. ·te~ th t it i ·: very yount, ceolo.:::;ic ~· l form .tion. It 
d< :ue- vO :-~ period ,;:len . l1 ' lr~ :dy .:.: lkea on the :.;ur1' ~<C0 Of the e ... rth. 
lJepo:::;ition ol t~1e ;' indblo.m ~.: :nd ::nuGt !1 .ve L .ken pl tee during . .1 hot :.J.nd 
dry periorl o.L· the .::iouth Af ic:::.n Pleistocene . ·rhe m .teri. l ·.1.1.s prob bly derived 
from the ."~ le:x ··l!ldri. l:'or;rr tion 7 to the :..outh nu south- .:e.:.;t of t:1e re . . , CtXlu 
c·:Lrried inL.nd b;r strong onshore winds . 
ALLU v'IU~1 
Unc•)nsoli (hted smd and oongl01aer[l tes rre 1'ou~ ;,d OLl the flood pl :.1in of the 
Bushm~ms itiver a;J.d on sever;_.l terr· .ce:..; up to 130 feEct :.1bove present river level. 
l'he a lluvi .11 deposits .nd river ter ,·:.ces were no-c studied in detail. 
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'l'SZ .s:r~UGi'U. iE G.r' 1'H.E JL.,:.., . . 
.. ..._ ... , .... __ -·-•A·---- - ·------· 
r:.. ~~· .. ,oDuc·.:rcc 
The structure of the ,reo:.. i:; coL,ple:x. :cu1d for the puryose of description 
:nety be considered in three p _rt:.:;: 
A) 'l'he str ucture of tile C-..:.pe 3jrf.:t em. '.t'hi:.::; s,:,··atam lies < .t or nedr the surL .. ce 
over s even-eit.:;h t~ 01' the rec ion . '.!!he rocks lnve bel!H i u tenuel;:; dei.'or,aeU. 
and folded into .t serieL of p::.tn~llel .ill tic lines and synclines, '.'Jhich 
trend from 23 to 28 decr ees ~) of _;. 
B) (I) The .... tructure 01 1,he jtormbere; Volcnnics r'nd of the Cretaceous System 
and their relat ionship to the .d ttebere; Qu1...rt:0 i Le ar;ainst '.thich they 
lie in the couth- 1cstern corner o:;. the &e<.l . 
(II) 'l'he structure of .·ertiary to .:ecent seaiments W1d their reLttion~hip 
to older rocks. 
c) · The are.:. of tbe pre~.:ent :..;urvey se . n in its region::t l s e tting . 
'i'he principal fc.ult sep:1r::..tinc the C ,pe ~ystem d: the Zuurber g from t he 
Ui tenhage Seriec nnd Ston.ber g ii olc<mic s, c enernll;y known as the Zuurberg Fault , 
will a lso come up for con::;ider::tion. Fost-Crett::. ceou!J movement on this L.:.ult 
ha3 been cbimed by !Llu;:hton, .:ho s<.: ·tes (25 ; p . 8), 
"At the el1d of this (Gret.lCeous) de po.-:; i tion the rc.c.ion suffered 
fcmlting. The L ... rgect f , ult is tlL t kno.m <t S the luurberg f<.:.ult 
which no·;, forms the northern boundary of the Ui tenhaee EaGin. 
'rhis cut athwu.rt tne striLe of the f olded rocks and let dovm the 
be d::J on its southern .:, ide. ~he f :,ult plane is not str'light , but 
is bov1ed at its e;_,:::;tern end, ••i th concnve side facing the south , 
and is broken ne.:tr the Bu:::bmans liver by u series of step Lwlts 
··thich throw it to the south on the eastern side'' . 
The age of this fault \till be revie.,-;eu in 1 - ~ter p~_..ge !; in the light of o.ssocia-
ted structur :::l phenomena on either side of it. 
'rhe no.:'th-eastern corner of the ret:.ion on :uoekenhout, Carlsrust , l!'aber s-
kr a;-,; l and neighbouring I' ... rmo i c structur"ll;:; dominunted by an upward movement . 
The 5okkev eld ~'ieries is expoBeli in :. long and bro~:d :m ticlinal strike vale , 
which C (.Jl be tr:1ced for nearly tl.'lenty mile:..; be:.ron·.:; the e w::: tern boundary of the 
ar e a . :,t its vvesterr.~. end, on Boekenhout ~nd on Cnrlsrust , the Bokkeveld pitches 
under the 'ii tteberg q_uc..rt:.:;i te in ..... direction 'if 17° ll . l~ecr the Carl::;rust be__.con 
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0 the: an[le of pitch c ... n be me sured at 4 to 5 • 
Due to poor outcrop::; it ··.:-ts .10t po_..,ible to obt...tin structurc l dat~ from 
the ~ok..lceveld ~:1ales~ but <.let:.iL of the .. t£·ucturc of the unticline ··,ere 
obtained fr0111 point~ in the .!Htebere; qu..:trt~ites immeu.i· tely above the 
:2okkeveld Lh:·,lcs. 
South- ·.;est of Iii(~hl '"Hi s) on C_·r l "lru.;t 1nd on lloekenhout, the ~okkev·~ld 
and ·i'Lteberg in pl.J.n ser.d :.. number oi' short tont;ue::; into one another . 
Detr..iled me~stl.rP.ment G of c-n'-les of Jip shov: th:-, t each tonVle of Bokkeveld shale 
extendinc into the \:fitt(.berg quc.trtzites corresponds to u sm8.11 Mticline , and 
e::tch tongue of :.'itteberg quurt~ite extendir.:: into the Bokkeveld corre:;;ponds to 
:1 smnll syncline. The structure ic ti.1erefor·e :.m .nticlinoriurn. 
Tiet·;,een Hi._.hl...n<l:-: ..;t .~tion .u.Hl :.ilburn (p._;~rt of C""rl sru..;t) , a di::;tanceof 
three miles, the ....nticlinorium is folded into si.;: s mv.ller anticlines separated 
b,) fiv e synclines (:Jection 3). Along the c .:::tern boumlary of Carlsrust tne 
.Bokkeveld outcrop is 2~ miles ·.1ide but c.es pi te such a viide outcr op, t~w west-
ern ter min· tion of the Bokkevel d 0eriec i::; 1air ly .:liJrupt , and to.ke::, pl ::tce over 
a dist<...nce alan; c trike of only 2.~ LJ.iles . '.L'hi::.- sudden termin_ tion ic brou.j1t 
about by the :::mall ::mgles o1 dip in the minor structure ~> of the anticlinoriw-u, 
nnd the pitch of the r.. trdta. 
The angles of dip of the .3m:.:~ller ~:nticline~ and ::..ynclines rarely exceed 
10 to 20 deerees. South of C .. rlsrust bea con one fold limb does exceed this 
v .:tlue , where the BokkevelJ-,Jitteberg contuct uip::; north at 45 to 65 degrees . 
The souther n limb of the :... nticlinorium i:.... very ~inplc ; it dips ,lt a uni fo:an 
<.:ncle of 15 - 25° in :.. southerlJ direction. 'i'i1ere is no reversc:.l of d i p, :..tnd 
the complete :ti tteber~ C:uc:..rt;:;i te succession is cont inuouoly traversed, until 
the Upper ~~itteberc; Sh~ l es are re:J.ched on i .• elvi lle Park, LathDllls _'arm and 
Asseg~tai Bush. .·.t the hi ,::hLmds r Jil\<r...y s t .. tion , . .md .for .some dist1::111ce towards 
Alicedale, t he Bokkeveld- ·'i tteberg conte<ct is loca lly overfolded to the nor·t;h, 
and dip~ 50° in n s outherly direction. 850 y:1rds , es t of Highhnds station 
the dip becomes norma l r.gJ.i.n, raeasurint; 50° in a northerly direction o.nd still 
further we ct it flatten:.: to 25°. 
In n ·ve.:;te r ly direct ion, on Boekenhout :.nu ~pringv le, t h e .dtte ber3 ~uart­
zi te continues to pitch in the direction J 17° !I, but the structure becomes 
simpler. The l nr ce number of :.::m...~ller an t icliilCS .n <.l synclines present a t the 
base of the .Vi tteb ..:;rt. ( ~Uill't z i tc, i& not 1--re·. ent hic;her up in the uequetlCe . 
:Iorth of the Upper .;i t t ebcr g Sht·!le:., on 8princ,v -' l e ) onl y one ... nticline wd on e 
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ayncline c.a.:ce observed, .... ere over a cornpf:.\rc:.ble die<tance aero ;s strike on 
~.oekt:nhout three <.' nticlines _ CHl two 3ynclirJL.> are present . 
Proceedinc i11 the direction 01 :;trike 1'r•::u the .:rrea previou..;ly described , 
pronounced change:.; c...u1 be Ou'.>erved . :t-he ./i ttebe1·g ::;ucces:..:ion, ,Jl!icil bet ;een 
C::-rlsrust :md I::tth ..ms ~·~:rm_ dips continuously :JOuth .. ard3 , t::kes on A dif:ferEmt 
~tructure to the •test <......"ld no.:-·th- west , .:here it is f'olcied into a series of n:J.rrow 
.·nticlines :md s:,nclines . Ulti~u.tel~ , on the · •·e~; tern p...:rt of Hoffmun:: Kloo±' 
the :..ucce . .;sion dips almost coutinuousl:,' north·;.-[>rus . 'l'he Upper .dtteberc Shales 
....re foun.d on Hoffm..ms Kloof _md 0princvnle in u n...!I'rov1, steeply dipeing syncline., 
.'opogr :lphic ~ll.f thir' .;;yncline forme a mo::.. t pronounced fe .... ture whicll c r:n be 
traced for six miles. In cross section i~ forms ~ U-~haped v~lley, resembling 
n gl: tcL ... l trough. The sh: ·leo on the i loor of the volley r..re fl:u1ked on either 
side by quurt~i tes which rise from 50 to 350 feet _tuovc the valley floor . The 
northern limb of the syncline dips for most of it::.. lent,th 70° in o. ::.>Outherly 
direction, .:md onl;; to·t~ · GS the .ve~tern bound..:try of dof'i'mc.ns !Goof uoes the dip 
fl .1tten to 30°. 1'he dip of the southern limb is normrtl in direction on Spring-
0 
vo.le, i.e . 70 towards the nort~1 , but on Hoffr.1an:::; .l:loof the ·•itteberg ~uartzi te 
locc.lly overlie.::> the Upver .;i ttebert:, Sl1<• les . .l'hi8 overfolding i.J nmthere very 
exten:.,ive , and at only short cli..:t ·mces couth of the con tact the dip is every-
.iliere to the north ~Bain , 
The nxis of the syncline trends v7 21°30 1 N on Gprin[;Vale ,. It changes 
c.bruptly midway :1cros!: Ho1'.fmans Kloof to W 9°30 1 N. i.e . through an angle of 12~ 
,{here this ch::mge of ctrike t·-tke :..; pl::,ce, the ::;tructure is seen to be more complex: 
'--~. 
. .. . _ 
........... . _ ........ 
than thc.~t of o. sir.1ple <;;;:ncline , T.1o :.::n.1~ll anticlines are superimposed upon the 
m",in ::>yncline , , , ph E:llOmenon reflfected in the outcrop pc.ttern of the qu:l!'tz ite-
shale cont&ct as ~ell as by loca l dip~ •. 

Al. ·riCLIJ:O -~IUM 
As in the north-e ~:::;tern EO in the nor th-weoJtern part of tne region an 
... tnticlinorium dowin3te:... t 1·1c 3tructure, a l...,o ·.tith ::Jokkeveld expo.::ed in the core . 
The main northern limb h:1s :1 normal dijJ <.lircc don to the north, but the ~outh-
ern p3Tt of this wticlinor-ium is complic ,ted by t ·.-:o :·trike f .. mlts . ..~ a 
result of the .. nticlinorinl :.:tructur e ... nu '1. pitch of' che :l.olds in .:m east-
:>outh-e,~ -:terly direction the ditteber£; c~wArtzitcs .... nd the £okl~eveld Shc le .:: con-
stitute , in pl:m, lone; interlocl:ing tongue:.. , corrc..;ponllint, to minor s;,nclinc~ 
.. l.."Hl anticlines . 
The Bokkeveld- ',litteberg contact , fr01.1 Groot 'l'ootobie to Sweetldoof , aips 
0 
J.lmost con tinuouslJ north·. ,:'.!'ds ~:t angle:.; of 30 .... 40 . At the entrance to Alice-
dale Poort , howe·. er , the cont:1ct i s :.bnorm·1 l. 'l'he •·ittebert; quartz-ites are 
intensely con t.orted, thrust-f'..,ulting c:..,n be observed n1d the di p is torli..U'ds 
the Bokkeveld shcles . ..::vidence from curr·ent beddint; ic inconclusive, und it 
i s not possib-le •-rtlo i.st ·1 te -. ·hethe1· there is overi'oldin .... to the north. The con-
t<:!ct at Aliced<...le Foort nuy be bouuded by ..:. f cmlt. 
Bokkeveld si1:-~les nr e exposed in the core ol' an anticline on ~.veL:tkloof 
.. md ,·:elcome 1,'/ood. I'he outcrop of the s11<.::tle:J is 1~ mile:., v;ide on .:oodekr:..u1tz , 
but becomes narrovter in c n easterl~· direction. ·.i.'he shc.lles dis?.ppear from view 
on ·Nelcome ,v ood, where ·t,hey pitch under l'•i tteberL quartzites in the direction 
0 
g 24 s. r he eY.dCt n ·'tture of the tE:r min Lion ic not lmown, CiS the outcrops ~ .re 
poor. The direction of the pitch of ti1e ::m tic line on ':lelcome ;vood is opposite 
to the direction found on Doekenhout . On •telcome l'ioou the flanks of the .:mti-
cline become cteeper towD.rd~ the apex. Clu:..trt...;i ces of the norti1ern limb <lip 
40° i~ at the cont .<:tct bet .;een the EolL..eveld and the ,,'itteberg, fb.ttening north-
w~ds to 20°. 'l:he southern limb uip:., 45° in .. :. souther·ly direction at the con-
t a ct , ,_.nd here ~lao t he quar t~ites fl··~tten to 20° one h .... lf mile further south. 
ThE: limbs of the ~:mticline on ,'/elcowe .1oou are con::;equently concJ.ve upYnrds. 
Progresci ·rely wect\iard:o; , on Sweetkloof, the .:.;outhern limb of the ::mticline 
becomes steeper, onu foOuth of Excelsior ( purt of Sweetkloof) the l3okkeveld-
.ii tteber.s con t·...:ct dips north :.:tt 75° . It i c inferred th<...t either the otrata ~e 
overfol<led to tile south, or a f..mlt ner~r : te:.. the two serie c locr.. J.ly • 
.Bokkeveld ~.;l:: ctles .. 1rv exposed i n the core of .;; ~econd 1ainor anticline on 
Sidbury P~rk .:1.1d on ...,prinbfie ld . :re. :r the e..t:ltern bounl.lary of doodekr.:mt;.; the 
,·idth of outcrop of the 3 ol-:keve l d is l} miles, but in the s.)llle W.J.Y as the 
:.:nticline on ~ .. eetkloo1 and on ... ;lco:--·1e .to0d, it t 2.pers con~iderably in an 
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ea:;terl.J direction .;.tl.i forms only a n:..rro·.v strip ·::here it pu.sses under surface 
s:=· nd:J . The sh . le~:. pi -:: ch unuer the qu .rtzite .. in t !lG s <.JlC d.irection .s nn rielcOi.ti:J 
,food . A lt.r'ench-f..mlt di...:loc .t e:_· 1;he <:"nticline e:~st of Iiit..,hfield (p~.rt of' Si <.ibury 
Pc.rk). This f....:ult trenas 1; ::;2° ,~ . It is dextr ... 1, it::; e ::..s tern side be in& dis-
pl:>ced to th'" south. ~·he northern lim'' of the -·n tic line :...ho·.>s :1 displacement o:r. 
approxim.~tel;;; 250 yr..cd3, :..ut the couthern 1L.b :.t1;1 .. u .rs to be displ~ ced by only 
,bout 140 ;y:_rds . ( '.rhi..., differenti..:.l di:...pl ,cc1.1ent is not clearly sho·.m on ' :·.1p 1.) 
~'he structure or' the .'itteberc qu:rrtzi tes between the t·.;o cillticlineo is not 
that of ,t sincle sy~tcline. '~he trace 01 t~1e cant .~t .:md dips of the qu...l.L'tzi te 
suggest th...:t at least three minor synclines separ cted by t1tO ~:nticline~ should be 
present . 1\:o urrt.:ll Gync lines :xce ob:..erved in the north-e:1s tern corner of Sid bury 
ra.rk ~d on Nelcome ,:ood. lfevertheless the predOJain . ntl:t northerly dip bet.1een 
...:xcelsior and .highfielu doe:; ·' Pi·et:r to be soue·.,h :::t -~onr:tlou.... . It has probc.bly 
been broucht about by loc ~l overfolding. 
::iouth of Highfield the quart:tites of t h,_ southern limb of the Wlticline 
dip in .... coutherly direction :-.t 25° - 50°. _:orth-e ... st of C::.rn Ingley (p:1rt of 
Sprint;field) a dip to the 110.cth h ,s been observed . 1.L1hic minor syncline , on the 
fLmks 01· the _.nticline, does not ~.fl:Je c:·.r to a ssume :my m:.1gnitude; north- west of 
C) rn Ingley it i :.. not observed : .. .nu. the c·u·trt:o;i tes Jip continuou.:Jl~r in a southE>rJ.y 
direction. 'l'he ro:::td bet·.een 0id t ury '1l1U ~;lc;lec Cr -.:: run...; in a etrike· valley .on 
Bokkeveld shales, west of Sid bury J:\!rk. 1'o the north of these sho.les the .. i tte-
berg qu:::trtzites, as noted · bov'e , dip Go·.nrds the ::::;outh, :md therefore towards 
the i okkeveld in this va lley , ·~he trend of' t!1is Bokkeve ld-·Yi tteberg contact is 
wherec.s the strike of the folded quartzites ~round c.rn Ingley i s 
E 22° - 25° S . These observo.tions :.:;u~ciest th~.t the cont .. :wt bet:~een the quart-
o 
zi tes ru1d sh:;.lec is n fault trending :..tbout 10 from the strike of the 1ii t te bert:; . 
'lhe f ::.ul t hRS 0. down thrown s i de to thE: north. On o) i dbury J? 1rk it thrOV/S .7i t te-
berg a gainst 'Nittebere; :.1..>1d disappe::rs under sur:f<~ce sand • 0outh of the ro:..Jd 
from Sidbury to .Sagles Crn~ the .Gokkeveld ever:.•:here dip:J south towards , and 
therefore under, t;he .iitteberg qu;..rtzite~ , i':hich from Sidbury .l:'ark ,/estw_rus to 
:ts fill' :::.s the r:::tilwnyline .. LJO dip in c. southerly direction (Section 1) , 
'l'he interpret:.:..tion of the s tructu!'c oi the northern portion of the :.li'e:. 
presented no proble:ns on ;:my l~:r__,e ~c:;;le . ~he first problem of any magnitude, 
strntig-aphic and r;tructur<~l in ch . ..<r . cter, .v:.s encountered oouth of Eagles cr,.~t: , 
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where it .w.s :::.nticiJJu teU. th t •:::.u ~rtzite.;; on .Doornkloof ...u1d ·{etrc..a t ·:ioula. Ji}J 
south ··r1J form the sou.,hcrn limb of ~l~e north-·, ·.:: ;,.,tern .nticlinoriwn. .-. tr<..v-
erse long the r nil· :~tyline from .: .~.:;les Cr .• .:, to Boe:.ol..t 11spoort reveQled th:'.t this 
l'!i.lS not the c<·se. L'he qu··:rtzi te.J on Doornkloo1' r.. nd ~etre~t do not dip in ~ 
0 
southerly direction, but h<.< .. e ~ continuuw· northerl,;- dip of 35 tow, -rds the 
Bokl:eveld sh· .lee, .:hich crop out in the core of the ~mticlinoriwn. '1he pr oblem 
became more conplex with the Qi- cover:· of t •;;o prominent r:h.:... le b::.ncts , aplJ.~rently 
interbedded "lith the qur· rtzi t e s . I·Yo ~imihr sh: ... le:.. are interbedded in the 
\'/i tteberg q u 'U'tzi tes of tl.e northern limb of the ::..n ticlinorium. 
One sh,;l c. b~nd is i 0unu a little north of Boem..,cmspoort . It enter!:. ti1e 
nre:.1 on Doornkloof. On .te t re .. t the bed of the Bu;;hm.Jls i1iver follo•;ts it for 
a dist,mce of ne'- rly 1 :;.· miles. On Doornruc tl.e bC'nd becomeL considerably 
n:' rrower .:md di c,appe·trG under a cover of superfici: 1 s :...nd . It was not seen i..n 
the kloof north of t !1e e ~-.s tf..rn extremi ~y of the v olc....nic rocks. ·I'his shale band 
;>ill, from no·.; on, be referred to ;_,::; the 11 Lou~:1ern ::;h;· les 11 • 
·.rhe second shf•le b.md , · .. hich ·:iill uubsec,uently be c :~lled the "mi ddle sh ·tl8"'1' 
crosses t i.1e rail·:uyline ·l little north of the J3u..;l1k .:.ns .liver r c.ih:ay bridge , 
1'he identity of tl.i.e 11midule r;i: .. le . .,'' .::,[; not e ..J t . bli~hed ,;ith cert ··.inty , :.::.nJ. for 
t tlis re..1.son they h ::ve not been dr·,::.;n ce~ :r..;tely onto ~!1e :.tccowpan~;ing !Il:':~p , but 
h ·tve been included .:ith the .itteberg. 
Li ti'.iolo ~.ic .. l l y t he.re ; re . ~; c~·;.eu dilferences be t; .. een the "southern" and the 
"middle ::h 1.les" . 'l'he "southern ~hales'' are highl~ :t'i s oile and bre<1k into r tpe.r 
thin fl:. kes. ·.L'he fresh rock is dark blue , but the .te~:tthered sh:.le changes to 
a kh~l:i-gre,;r colour . !lica i s present, but the f' l r1kes :.::.re almost invis ible to 
the t.L."laided eye . 'l'he t;ener: 1 &}.ll.le :~nmce ol:' the 11 ::;outhern sh .:les " is very sim-
ilar to th[~t of the upper ·~i tte bt.r,_, ~h·tle ..:: expos eU. in the roc.c.l cu t tings near 
the ~J:-:zao.r E1.iver. 'l'he "middle s h ;:tles 11 conzi ::-t chiefly of mica ceous sandstone, 
with in }Jl:-ces ·:ell dev eloped sma ll sc ~le cross-bedding, ;:.nel interbedded sh .. lec . 
I,itholot:ic .lly the "rnidU.le c:h .le s " ·.re ;_imil:!r to ·~l o.kkeveld sha le t exposed in 
the nor·th-we::t ern r.tnticlinor ium. 
During t ?\e subs equent i nvesti"' .tion, three ~-ltern .tive in ~erpret::.t tion.J 
·vere kept in mind: 
a) The beds repres ent a ph l:::c of the Bokkeveld , since they rppe :..;.r to dip 
under S 11:tl es o.:hich occur bene::th kno ,·n .;it l eberg . '.rhiu :;.ppe.J.red to be 
•
 
hic-hly improb:.ble from the outset, iloY;ever, u:; it w:.. s possible to 
tr<ce the qu rtzi te .... l : t:::r:_ll;:,: into .imo•.m ,;i Lteberg ~u ·.rtzi te::; . 
b) '~he beds belong entirely to tllc ./it teberg 8eril~S vi th loc:-.lly thick 
interbedded sh lt.:~ -~.nd <ill ·mom .lou~-; nor t!ler.c. cont::ct ·.;i th the 
Bo.kkevelu . 
c) .L'he qu;::rt zite~> nre the .,'itteberg '.~,u·-rt:<.ite , u1d. the ::h··· les belon.:; 
either to the lipyer .1itteberc ...;h .le:., , the :i:.old.c-.rell... Serie...; or t o both. 
It .. p}Jer..rod , th ·.t , on the evidence found ·.lone the r:1il.. \!line , no t tem1.t 
could be m -de to identify ~he oucce_sion or interpr:.. t the ::- t;:ucturc . .r'or this 
re:::son it w ,s thoucht th tt ~tructur::,l 1'e tures beyond the confilleb oi' the 
re[ion should be ex ,Jnint.:d. Li L tle ~ csL;t .. nca could be g"lined from the struc-
ture t o the :.::outh-et.st , Vthich, :!S •;:ill be sho·:;n, i:::; di sturbed by trn"loverce 
f rml ting, ru1d h .s much hidden by overlyine s~md , Selected :-lre :s to the wect 
were chosen inste ~ . 
Fiv e miles we8t of the Bushm:.ns 'ither, :1long the nc..., nutional ro::1d which 
cro..J seF: the :6uurberc north o:f P .. terson, the ~uccescion is ver~- similc.r to 
that long the r~tilwr.iyline . 'rhe " ;:;outh·~rn f'h . ..: l e s " 'll'e very prominent , nnd 
qunrtzi teo south of these dip in ··t northly direction. .~.he "middle oh:~les" 
were no~ ..;een, in...,teuu <.... single qu rtzite bend i:; 1'ound which t:ips continu£llly 
northw .. r ds until the Bokkeveld sha l es of the north- ,'i3ctern anticlinorium are 
ro ched.. In pl:.ceo ~he Boi'.kevelcl i s ··;ell exposed in ro Hl cuttings . :B'or --
consider ble dis t .... nce north of the con~:· ct t he :cL:·.le:.:; <.lip in ·-: southerl;r direc-
0 
tion at 50 , i . e . tow ··rd~ the qu~rtzitcc . 
Pour nile..., north-·.1est of P::ter ··on r.n anticline w::.w clif: covered in a kloof 
in the qu•_rtzi ten sout h of t Le 11 :.>outhern sh,l les11 • 'rhis ... n .;ic line \I , · not seen 
.. lone th(:.. n .. ,, n : .tion::,l ro: .. J nocth of l:' ~ttcrson . It ir: re .:.;on ble t o .. s .. ;ume, 
th:_-t its ·- ~~is h ... s been inter:::ectJd by the <.:uurberc .r·:mlt sor.1e·::hare between 
J!ater..;on ·md the l~loof. 1'he qu.~rtL;ites north of the 11 Eouthurn shales" dip in 
a northerly direction : .. t 55°, but outcrops beyond the cont :<ct :-:re obscured b.,· 
coil ·nd thick vegetation, 
~'..n inspection of noriul photoc;r . •Phs reve:1led th::tt the 11 southern sh:". l es 11 
cr-;11 be tr _.ced from :Coornrucs for more t;h, .n t ·:;en ~y JJJ.ile s beyond the ,,es tern 
bound~·,rv . In the old Zuurberg ::!:'3cs (l-1r'•P 3) , 15 miles west of the nre~, the 
'' southern :Jhc.les" overlie ~ thick succe..;sion of northerl;~ dipping quartzites , 
·:hich 1500 y_.rds south of the cont. ct turn over into an ·l:.;~·mnetric'll ·mticline 
t-(\J • 
co 
(\J • 
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(Fig.27), the C"'l!Ile ~nticline ;·:hich is seen in the kloof north-west of P_.terson, 
and which is intersected by the .6uurberg L mlt ne<.1r the ncvv n~ttiont' l road . 1'he 
steeper limb of the ~tnticline dips towards the uouth. 1700 y;.;.rds south oi the 
axi s of the ::.nticline the quart~ites are overl~lin by oh::..les, which are the ;.;··me 
sh:J.les r.s the "southern shrtles" of the nor-~hern lin,b. 'l'hese shales of the 
southern limb ,·re in turn overlain by Dv'lyk .. '.i.'illite. 
This rcl:."tionohip e :.:- t::tblished beyond doubt th: ~ t the sh :.les underlying the 
tillite ..:re the Upper di tteberg ;Shales • The 11southern sh<.les" gre consequent-
ly ctlso the Upper l'iitteberg Sh::tles . 'rheir ide:Jtity, suspected on lithologicnl 
grounJ.s, wns thuu confirmed on structurul evidence. 
Onc e the identity of the "southern s'-l~·.les 1 1 h ·_-;_d beell est~blished , the rem<'•in-
ing problem, th .. t of the r elrrtionship betdeen the "southern sh.~les" c.:.nd the 
qu::.trtzi tes to the north , bec::;me co::1p .. r::1tivel~' simple. '.rhe qu:1rtzi tes had to be 
1ViLteber[;, they resemble the ·Jitteberg qwu·tzites in ever~· respect. Moreover, 
no simil:.tr qucrtzites nre lmo·:m to occur in the lower· portion of' the Knrroo 
System, The a pparent overlying pocit1on of the T'i i tteberg Qu~>rtzites rel~1tive 
to the Upper 1/i tteberg Sh::tles (the "southern shalesn) could only be explsined by 
one of two struc tur::1l i'e~ tures, either by n f·:mlt or by overfoluing. (Later 
::-irgurnents will be pre...:ented, ·:;hich suL,gest , th :t, ~lt least on Doornkloof and 
:~etre·1t , both m.1y be present) . 
'.rhe .iitteberg qu~~rtzites to the north of t:1e upper ditteberg sh·.:tles 
( 11 southcrn sh . les 11 ) dip in _, northerly direction a t 70°. 'rhe contuc t appe:::trs to 
be perfectly norm<·tl , _, fnult does not ::eern to be present (.i!'ig.28). ""' c a.reful 
study of trunc ."lted cross bedding reve· .led, tktt the qur1rtzi tes :..:re in i'nct 
inverted to the south, nn<l tha.t tbe upper ditteberg s ,.l<.l les re:..;t in ::m overi'olded 
syncline . Overfolded guartzi tes crop out over a width of :1bout 1500 yards , which 
is equiv<"lent to c. vertic ; l thickness o!' _:_bout 4, 200 feet. ·rhi8 figure i s f rr in 
excess of the thiclmess of 2 ,500 feet (p.48) genel·<·1lly . tccepted for the ;v'itteberg 
Quartzite . Dr:1e: foldint?; in the over:foldecl qu:lrtzi tes :;.ppe:..rs to be responsible 
for this increase in thiclmess . 
'l'he i nverted qu~.u·t zi tes give w: y to upright qu·.rtzi ,es very ctbruptly, :1s 
indic ··~teC. by trunc:;ted current bedJing. '· ch: .•. nge in dip i s not immedi<';tely 
noticeuble cill.d consequently ·.m isoclin:Jlly inverted -':U1ticline is present. 'I' o-
w rds the Bokkeveld the s tructure of the .: i tteberg becomes somewho.t more complex, 
o.nd it is not possible to s :.y ·.vith cert :tinty 1 ;;hether ~~ f :mlt s epJ.rates the two 
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series at this point ::.s it does further to t!1e e :::st . It i s interesting to note, 
th .. t the .:itteberg qu;:.rtzites n.Jrth of.' the .Bok:ke \·eld sht.les are inverted e;ently 
to the north, with dips of ·:.bout 80° in ::t southerly <lirection (See 1 .... :.1p 3). 
dhen the structure 1.Jet 1:een .::~~glee Cr:1,:, __ nd Locsm,n.::;poort w.-..s re-investig .... ted , 
it wts discovered th:;. t: the ;:;· :me cross-bedding rel:· tionship exists m; in the old 
Zuurberg Pnss, nnd th, lt the isoclin .. lly ov0rfoldecl syncli ne end ;.tnticline ;;.re ~:tlso 
pre:..:ent on Doornkloof, The :~etre ·.:t ·::.nd Doornrug . 
The ex.:tct po::.ition of the u.ntic lin. ll : .. xi~ ;,·.a not determin:1blf'. 'I·he ul.J_prox-
im te position is one quarter of a mile north of the r~til•., 1y bridge which crosses 
the Buohm :tns ;uver on R.etre· ... t. 
The qu ... rtzi tes north of the "middle shc.;,les 11 ,,r~ not inverted, trunc<lted 
current bedding uhows that for the _:r v · ter p:.irt the qu .rtzi tes :' re in norma l 
0 
sequence, dipving in a northerly direction ..• t 30 • Immediately south of their 
northern cont~ct with shale, ho-.veveL· , there exists, in ~ r~-:ilwrw cutting, a sh;rrp, 
almost isoclin~1l c•nticline, overfolJcd to the sollth. It h .13 not proved possible 
to ::ssign r:my speci: ~l sli.gnific :·:nce to this loc 1lised fertture, but it is perh:;;ps 
" ssoci ·. ted with f ... ul t ing ·.1hich ic presumed to have t :.1ken pu10e here. 
Ex·~mination of erose bed\lint:; indic .ted th·.t the qu .. rtzites between the "middle" 
:md 11 southern sh:1les 11 1re in an inverted lJOSition ( l:'ig. 29 - 30), md it .ppea.r:s 
therefore , th ..: t r.n rtn t iclin·:l axis is locetted bet .• ·e..::n the two qu:.:rrtzite outcrops 
over the "middle sh:·:.l es 11 • [;outh of the r ::1ilw:·.y bridge the overturned qu .rtzi tes 
dip in ' l northerly direction -.t 15° - 40°. The rocks lnve therefore been rot~lted 
0 0 through 140 - 165 • Approxima tely 100 y.:.:.rds from the IJridge the s tr·1ta c.:.n , over 
a clist;:nce of a few feet, be seen to dip in a southerly direction :.:t 5 - 10°. At 
0 
this point, though verJ loc .lised, the rocks h::t·.·e been rot -. ted through 185 - 190 • 
Along the r :.ilvmy line the .,,idth ot' outcrop of the inverted str:lt:< i 3 :,,pproximat-
ely 1300 y .:-lrds, but since neither of the two fl:mking axis c <:m be loc.:tecl ex.~ctly, 
the figure indic·1tes no more thC'.n the order of :n:_gni tude of the phenomenon. 
The overfolding becomes le3s intens e in o. westerly direction. .Vhere:ts the 
dip of inverted str t:-1 beth·een 1-:agles Cr:1g =~nd Boesnn.ncpoort is 15 - 40°, it is 
55° north- wes t of Iaters on rmd 70° in the o·ld Zuurberg P'"lss. One mile west of 
the P~:ss the s tra t :1 .'J.re vertic ~1 , "..l.d one mile further the qunrtzi tes dip in Q 
0 
southerly direction a t 70 • 'rhe isoclin~.:lly overfolded syncline [llld : mticline 
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crm thus be tr· ,ced for .-.bout 20 miles, overfoldint_: becoming less intense, until 
just we.::rt of the olll Zuurberg P0.ss norm:::l, uninvertfJd folding is found . 
it long the northern boun .... ·ry of Doornkloof . ~u L~etre:;:t, the •li t te berg· tmd 
Bokkevel<l [.re in . . 11 }.·rob bility sep ~r -~te -..t by ,: .t':1ult . 'l'he .• i c.tebcrg qu.1rtzites, 
· ~s st :~.ted , ::tre in norm::·~l .sequence :tnd di1, to·:t .. rds the -~o:.kev .. l<l, :.;.nJ north of 
P · terson the bokkeveld sh·.let:. t..ip in ~- ~outherlo.~ u.irection to.1 -rclt: the norther-ly 
dipping qu:>rtzi tes. 'l'he sil!e south of the f .-:ult i . u01.nthrown, :::ince it f . ults 
·.'fitteberc dov-,n ·g.::inst 3 okkeve ld. 'B'or the s.~:me re=:oon the .f:.ult on Sidbury 
P;~rk and Springfield (p.43) h:u:; .• dovmthrown northern side, '.Che n:::rrm. block 
be tween the t·.1o f ~u lto is Lherefore uplif·~;ed rel1ti ve to the blocks on either 
side of it, 'rhe poo nible n::\ture of the . .;e f ... ults · .. i.ll be uiscu..! sed .. t :1. l~·<ter 
st-1t:;e (p.59 ). 
The s tr·~tigr:-.phic posi tion of the "miL.ule slnles' ' could not be <let ermined 
with certc:inty. These shr.les ~ re either the uppermost portion of the Bokkeveld 
Series or .. tre rm unusu''.lly thick b·:nd of sh:.:le interbedded in the ·i'fi tteberg 
Qu.~trtzite . No evidence w ,s fotmJ to decide in f ·vour of the one or the other 
1'he problem becwne signific ,nt ;hen it .,., .. c. d:..scovere<l th:_,t only 800 - 1000 feet 
of inverted qu~rtzite arr. present betwe3n the "mid<lle sh:-:-t les'' and the '' southern 
sh:-tles '' (Upper ·tiitteberg She ..lt:P.) . 
du 'roit ( 17) quotes :..1 fi~;;ure of 2 , 500 i:'eet for the ·,:i tteberg ' 'u:.utzites; 
de Villiers , J :msen <.'llcl iJulder ( 10) uetermined :: thickness of 2 , 550 .J:'eet in the 
Worcester nr f:<. ; .:ount .in (46 ) c ::.lcul:lteJ the thickne:.>s to be 2 , 400 fc~t in the 
Gr:::h .• matmm ".re :: . In the retion under investic;, .ti on ... thickness of 2 , 800 feet 
w:::.s determined on Lnthams Pr rm .:tnd Fabers Kra .. tl ( p. l O). It .:01ppenrs t.h:.1 t the 
thicknecn of the Witteberg Qu .rtzites is f:<irly const ·~nt throughout the length 
of the Cape :B'old Belt . It i n unli.kE::ly therefore , th ... t the 'Ji tteberg Quc.rtzites 
.re loc :1lly less thr n 1,000 feet thick. 
If the "middle sh~~les" do belong to the Bokkeveld Series , then there is 
every re ::ts on to believe th::t more th:m 1 , ?00 feet of ti t teberg qu...~rtzi te h :..ve 
been elimin:1ted by f ultinc: . l-:limin'ltion of str ·1 v: in this }Kli'ticuhr c ::-: s e could 
hu.ve been brought . " bout only by thrust-f~tulting; norm:.1l fG.ulting would h .• ve 
c ·:used duplic ro.tion of f::it r : t ;-. ( f:;ection lA). 'l'he b·1se of the "midllle ;.;he:les 11 is 
nowhere s xposed , 2nd Lhe thickness of outcrop Yi:~s estim"J.ted to be 100 - 150 fet:t , 
Nowhere else in the ~tre:: were siule:.. of such dimension seen to be interbedded in 
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th8 ./i tteberg Qu.~rt zi teu. 'f'he;> :re certr.inly not lJ.::'esent in the qw.:.;.rtzi tes of 
thE: northern limb of the : ntic linoriur:J. ne:..!r ..'.liced·. le, ~md no ec1uiv<<lent sh~.le.;.; 
Nere s~en on L .th .~11s b':~r!TI mti F .• bers J-:r --·~ 1, ,,he .. ·.; the ·;thole seu,uence of the 
tli tteberg (~u,_.rt:6i tes is expos ed , I,i tholo0 ic. : 11~· , u:: --.lready s t:ltea , the "middle 
sh: l e s" .:re very ;:;i:nil··,r to the Bok~.evclU. .:::h :l e . .: ~n tlL core of the [l!lticlinoriwn, 
In -~11 probr;bili ty they J o belong to tr1i s ueri..:s . 
The Zuurberg F ult '.Vhi s i s one oJ :1 syctem of faults which, it is 
c L:imed , in :.:..iJ-Cret ·1ceous t i me rupturetl t.ue co<:.::Jt . 1 region from 1fa t .:l to t he 
,;estern C;:pe. •r o thi s s ystem belong the .iorcester :t .ult , .6wc.rtberg .Ccult, f :tults 
in t he G· ... mtoos v 0.lley, tht: Lavi['nns Kloof l"::mlt .:.nu other s . Al l these i': ults h·:.:ve 
the dOimthrown side to the s outh . ::>everr· l of the::>E: f r.· u l ts h r ve been mnppet.i . ~d 
described in detail. Soh."l.~e (62) h~s d.e ..;cri bed t .1e .iorcester 1<\_,ult . He 
calcuL.tes thnt the displ <' cement of thi :.:: f::ml t i s ne .trly two l:liles. de villier s 
( 7) , describing the E .:vi:t .. m ~:loaf aren, i::. oi the opinion th ,t t h e B'1viu ms Kloof 
Fault extends we.stvr'.rds :md joins up with the Zw·:rtberg F::mlt a.nd 1l s o continues 
e ·stw·.rd to for'!! the Coeg:J. i!'3ul t ne .. :r Uitenh ..!ge . de '. illiers desoribes huge 
f .. ult s c tLTps, 'lnd h,<l f :nile witle breccia zones . 
In the :rrer.. un .... er investi<_-.:tion ther-. ::tre very poor exposur-es . Ne:,trly 
h ·1lf of the lenf,t h of the ,:,uurbere; ~ .-.ult ~.nd its :1ssocic.ted tr~nsverse faults is 
covered by surf:...ce s nG. ~.nd the rest i s covered by s oil or veget ·' tion . It 
~~ppG:lr s , th .. t the cant :ct bet·:teen tuff or dood l:.ed.:> [~.r:.ci .litteuerg (U[~rtzite is 
sh -.rp everywhere . :owhcre wa s £! f': ult brecci:-- seen , c.nd <.! well defined Lmlt 
sc,1rp is only present on the f .:rm .¥oodbury <:tnd. Bushm.:.ns l?.iver, south of the 
nre :1 (Fig. 31) . 
H:mghton -:md Rogers (29) h<we de.:.cribed p t:r ts of the .::.uurberg F::lUlt in their 
description of the volc· n ic rocks south of the Zuurberg. On }u;e 237 they write : 
" In n kloof on the e:~stl;rn side of ~) l.·:tgboom ( 20 miles \:est of the· <:J.re:-, ) 
the rock south of the .D.-:yk: til lite ::L."ld ne .ru !.>t it ic :~ brecci:~-br,\Vel, 
"'ppc.rently the result of the we :::therillg i n pl ·:ce of u brecci::q • •.• , " 
r-.nJ on pnge 239 : 
"The evidence ne::>.r · r.;:on points to the conclusion t h.!t a f ·1Ult sep:·rr .! tes 
tbr~ tillite f rom the vole nic rocks , :nd th·:t the lntter Jip south 
under the .:.:non cone.;l omer ·.te , • . . • " 
H·mghton ·::.nd Hogers do not dis cu33 the evidence for e f :,ult . On p(~ge 
244 they wrir;e : 
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11 A fe·,, ynrds to the e :::st (of r.; quc.rry on .ioodbur-y) iL :l cliff of 
tuffs; and e.t th..; bene. of the river the tuli' - ditteberg junction 
c:-..n be seen nlonr..; .: little footpr·th j ust br.:lo·,; the top of the 
cliff. Here hit~hly di} J1;ing reJ.lli.Sh s ::mdy tuffs rest :lL.tinst · 
brecci .ted qu..rh>it:=s, the f ult pl:.-n e beinJ "'.lnJOst vertic·1l. 11 
Sufficient evidence to su~ ge::>t ti ,e presence of ct f':mlt see!lls to be present 
outside the <lre:l. '.L'he writer Gid not see the :J:;JOt •:> JescribeU. by Hc•.ughton :.nd 
'. ~ogers, : ·nd despite the L.ct th·; t Jirec t. evidence of c Lmlt is l r.:cking in the 
:::.re :.:. , fiCCepts the vie~. thctt :·:her e tuff~> or .Voocl Beds rest : ~ g.-.inst the Jitteberg 
Qw::.rtzi te, :: l':mlt does sev::r c.te the youn!}er forrr ·tion from the older. 
·rhe Zuurberg F:~ult c ·:.n be tr :ced from 0teytlerville, 100 miles west of the 
are:-~, to the farm Bush!uo.n.s .uver, two miles south of ltokeby Park. About nine 
mil es of the f :·!ult f r.lls ·.;·ithin the :1re <.1 J.e...:cr ibed . Nc;ar i t::: e .s tern end the 
continuity of the .0uurbe r g f~.ult i s i n t errupted by thr E· e tr .'nsverse f ·ml ts. F'or 
the purpos e of f:ccilit c~t ing di s cussion, i t i:J proposE:J to J esignc,te the rep:.r ~te 
dis pl:-- ced portions of th e ;;uur berg r ':.:ult by ..,ym0ols, :·nd the trc.ns verse f ·1ults l.Jy 
uppropri ::te geographic name s, ·,s indic ~t ted be low. 
[~ ~· :, t-. 1..-; r1 N -; . ~ 1 " :: ~~ ;-- ~~ ' ' 1. T 
'Phe Zuurberg F.;mlt ent er~ t he -:-.re,, f rom t he west on Doornkloof, He trea t end 
.lit t eclnyrug. Here it is hholly obs cured, ~ nct its position Ola the Irktp ha s been 
inferred from its lmowfl posit ion :1 t Boe;.;m:m~ poor t :..ntl fur thE:r 'Ncst ne s.r P:1terson. 
C8.pe Sheet 9 - P.E. depicts t h e f' ·:ult as br::nchin~:, on .iittecl:wrug :.md ~t etre ~-..t. 
No evidence of this coul,, be found in the fiel~, tmd on t he < .• ccomp mying m!':!p 
this bifurc .tion is not sh o'.;n. The yosition of t he f. mlt c :.m be fixed ~ccur: ;tely 
at Boesm:..mspoort , where it i s inter sected in t he cut t i ng of a r .. il\'.'(~y s i ding. 
The -:cctual cont:~:ct bet ween t uffs ::1nd di tteber g qu ·::trt zi t es i (:J w1fortu.n3.t ely 
obs cured by rubb l e d umped during com: truct i on work. From Boesrn;U1spoort t he 
f :,mlt c:;tn be trc.ced f or three miles in :1 direct i on 2 25° 0 , before it d i s :-.ppe _,rs 
under c, cover of s urface s:mcl on Doornrug. 
Under the .s:1nd on Doornrue; the Zuurberg P::.:u l t i.,:; displ. c ed by c.t t r :.nsverse 
f -:u l t , here c ·, l led the .Doornrug i.~, \Ul t. 'rhe LuuL·ber g i·:uu l t ._;,ppe ·1rs :J.t;:.i in ne:1r 
the s outhern bound:.1ry of Loornrug i n u v ·~lley. The hills t o t he nor th of this 
v :l.lley '1re composed of .i tteberc ~u·1rtzi tes :md to t he s out h of ./oocl Beds . 'l'he 
f loor of the ' J:'l.lle;r is c o -. er ecl b" '~ thick depo ~1i t of v~·i lley fill from the hill s 
surr ounding it on t hree Dides . L:uurberg volc:.mics ,.,re n o t exposed . .t.'hi s portion 
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of the fuult,Zf2, i c 3pproxim~tely 1,400 yards long. 
North of the U-bend in the Bushman::: {iver on the boundary bet;~een Doornrug 
and Stilgenoegen, the ~uurberg Fault is dicplaced by a further tr3nsverse fault, 
which diL:pl:lces the trace of the fault pl.:.tne 250 y .:trds to the south on its 
e astern side. 
On Stilgenoe;en the f:..iUlt trace hus been design<-:.ted Zf3. It is flilllked on 
it::; northern sille by ~ii ttebers qu.::1rtzites ana on its :.,outhern side by alluvium and 
Wood .Beds . Near the e_tstern bounddry of Jchietkop, 2f3 disappe:J.rs unU.er surface 
sand. On Schietkop, a third tro.nsverse fault, the Schietkop J:.ault, dispbces the 
trace of the luurberg Fault a further 1,700 yards to the south. 
South of the area, the .Guurber~::, .L"ault is met at;ain on ·~. oodbury. Here tuf:is 
rest against a prominent fault scarp (Jt'ig.3l). ·.L'he eastern extremity of the 
fault was not seen . 
The strike of the Zuurber~ Fault is not always parallel to the strike of the 
Cape fold axes. Twenty-five miles west of the area, the fault intersects a syn-
o 
clinal axis at ~ angle of nearly 20 ~ The synclinal axis me~ts the fault plane 
in an easterly direction. J.'he anticline, ·.-:hich is intersected by the Z:uurberg 
., lt P t t th' t l of' 6° . J'·au · near a erson, mee s l:: a an ang e Under the sand on Doornkloof, 
Retreat and ./i tteclayrug, thE: fuult ap1 .. ears to be par:J.llel to · the strike of the 
Cape folds , which is E 20° S . On Doornrug the otrike of the fuult trace b~comes 
.2 25 - 30° s, so tha t fold axes meet the f '1ult plane 'lt small angles in a we::;ter~ 
ly direction. Zf2 strikes E 40° s. On Stilbenoegen the strike reverts to 
0 E 20 - 25 s, a direction which is :.. lso mai nt .::1ined on ./oodbury just beyond the 
southern margin of the map. 
(b) The Transverse Faults Haughton (25;p 8) apparently was the first 
person to realise that the plane of the luurberg F'c.ult is not continuous , but 
" ••• is broken near the Bushmans rtiver by a series of step-1'aults Hhich 
throw it to the. south oil the eastern side . " 
The existence of the Doornrug .l<'..:.ul t is inferred fron1 the relationship of 
the Zfl ana Zf2 portion::. of the trace of the Zuurberg Pault. Nothing is known 
of its nature other than that the dis placement along the fault must be approx-
imately 1 , 000 yards . 
The BuBhm:m::.; River Fault trends app.roxirn:::ttel~/ d 32° E, ctnd displ'lces the 
truce of the Zuurberg J:'ault by 200 yards . It is of interest to note that the 
direction of the Bushrno.n River f'ault is the same :..ts th~t of the wrench-fault 
which di splaces an anticline on Sidbury Park. 
A little morE: i s known 1.bout t he Schi etkop 1!':::-.u lt. Its tra ce e-m be f i xed 
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V>i th ·.:1 f ::>ir degree of ccur-.cy on .'ocd bury ::L.ld ·:,chietkop. On .ioodbury tuffs 
fl :.nk the ~uurberg b -1.ult on it.:1 so..lthern side . '.dlt: .itteberc qu..<rt,::ites to the 
north form . very .!Jrominent f .. uh sc~p (.He. 31) , •:/nich end.::J i.!bruptly ~1t the 
n: .. tion;;;l ro:·tcl , On ... .ichietkop two qu: .rries :.:re found; in the one .li tteberg 
qu :~.rtzi tes :-..nd in tlh: other ·.:ood Be<is ;1re qu:.1.!'ried for ro ·u met:tl. ~1 str ;;ight 
line c ,··n be dr: wn from the terH1iW.tion of the !' .ult- :;;c :·trp on .. ooJbury to be. tween 
the tvto qu.:rries; so tha t e:::.ch qu:.trry just touci,es thi::> line. 'l'he Schietkop 
f.'..ult trends h 55° i. ·1'he displ:.cement ... long it ·.·.mounL3 to ~tbout 2,000 y.-trci.s . 
The northw::u'd extension oi tho Schietl,op r. :..tH is burieli bene .. th s . .n<.l,/ deposits. 
I f it is extr.npol~·.ted, it should . h -• e:1r .1.:..; .in on Groo tfontein, four miles to the 
north-ea st . Iro evidence of its existence c :m be found in the Komgr; River valley, 
.here prominent steeplj di}.J.!Jing qut.rtzi te l ::wers :..:nd interbedded shr.1le bands o~. 
the \lilteberg <~u . ...,_rtzite ~:re not displ.. ced. The inference is therefore, th~1t the 
Schietkop F:1ult, despite r. dispLcement of more th:m one mile, dies out bene:.1th 
the cover of scilld in 1muer four miles. 
A detc:iled study of the ::;true ture :.md litholOBY north of e .. ch section of the 
Zuurberg F·•.ult, reveuls somr; st!:U'tling simiL.ri t ies , which c:·n hJrdly be coinoi-
~<~Y~nd)-{t~.ulfs 
dent ::-.1, ~nd which h~·. -ve lct~d the ·.,Titer to believe tlut the tr:msverse f c:ults are ,. 
with predominantly horizontul .:1ovement . .!i ttt:berc qu:;.rtzi tes immedi·.l tely north of 
0 Zf4 on ·.;oodbury dip steeply to:1~.r<.ls the north c:t 60 - 70 • A short J ist·..u1ce 
fTI'ther north ·t skle b::.nd is founu. the sh:.les · . .re exposed ·,t only :1 few pl:tces, 
but c .n, nevertheless , be tr·.~ced for more th m 2-:); mile;.. . Litho logic \lly they 
cloeel;t;. resemble the Uj.;per .ii tteberg sh:::l es fom1d el:>ewhere in the ·ren . The 
n ture of the vii tteberg qu-U'tzi tes r10rth of the shr..les is not knorm in uet ' il, 
but on Rokeby F·.:rk, the con t o;:ct between '.ii tteberc .;.:u .rtzi Le nnd Bokkeveld Sh .,les 
0 i o inverted to the south, the dip being 60 to the north. 
North of Zf3 t he U.ip of .ii tteberg qu .:rtzi tes i s from 40 - 60 degrees in :1 
northerly direction. A short J ist::.nce north of Zf3, on Schietkop, sh~1les ;1re 
found, which _g:tin resemble upper di tteberg sh:.les , but Hhich could not .IJOSi tiv-
ely be identified. Upv~<l!.ey from Zf3 Bokkeve lU. sh •lt::.> :::re expos ed in :n .mti-
cline . The southern cont -:Lct between Bolr..keveld ::nd /i tteberg i s >::.;_>··,in ove.cfolded 
to the south, the dip being 60° to the north. l'he fold '-~xis of the cnticline is 
found in the trough of . ..:. minor sy,,cline (see s ection 2) , which preserves the lower 
portions of the ,/itteberg in the c!·est of the over folded nticline . 
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It :.•J.I};e - r..;, from the gene , .1 sequence north of tf4 and Zf3 , t}nt the .. ..uti-
cline which exposes Bok:.:eveld. in its core on ..:chietkop i :J the S'.u.1e r.ts the ....tnti-
cline exposine Bokkevelu on the southern J..IOrtion of' ::cootfontein tmd ,{okeby P .. :.rk. 
The :·nti cline on Schietkop is cle .trly uiupl ced t o the north ;-:long the !:3chietkoi; 
1<\·ult . 
The sequence north of lf2 on Doornrue-; i~; · .. little ob...,cure, no ;..1L.les were 
ceen, only qu·;rt :;:;ites protrude through the thick cover of soil ~tnd vege Ltion on 
the hi ll slopes. Over folJing could not be estr-blisheJ with cert :inty, but d i ps 
r1re gener::tlly high :...ncl to·.; . . rds the north, being 80° ne .... r the fmlt (~f2) .::mu ~0° 
three quarters of ct mile north of it . North of this point the outcrops in the 
Y .' lley floor nre completely obscured by s :--nu. It is noteworthy, th··: t J.t this 
point 1vi tteberg quartzi tes :tre found , .:md not Ilokkev.::ld sn.~les e>.s in the Y tlley 
on Schietkop , l ess th•.:n one mile ~long s~rike in an e ·1sterl y direction. 'rhi s 
suggests strongly .?. northw:-.~.rds dispL1eement '.tlong the Bushin··ns Jiver J?.~ult north 
of Zf2. 
The structure and litho lOGY north of tfl, on .lJoornkloof :md ~letre-:1t h .tS 
nlre ::tdy been described, ·:.nd will not be repe ,tell here. Only north of the e ts t ern 
end of Zfl in ':l kloof on Doornrug, doe;.. the structure become intric :.te . The 
upper ,fi tteberg sh .. les re not expooed, overi'olJing nvpe:.:.r s to be present :: 
short dist .. nce north of Zfl, -mU. the preuence of '.l fault-brecci ·: sut,cests n 
sorrw·.vh<!t more complex structure. 
The evi<lence points s tronl lY to the f rJCt th::t the tr·'.nsver::>e f.:.ul t3 
Ctre wrehch-f·.tults 1.i th consiuer~·.ble hori:wn t~ •l Jispl .cement. lwt only is the 
6uurberg :f<'·mlt }1l...ne iteelf displ·;ced, but the sequences north of f<t le t<st three 
sections of the Zuurbert:; F ,ult e re s o simiLLr th:lt the conclusion i::. dr~1wn th :t 
the v~rious p~rts were once continuous . It' !!·_,ugh ton 1 s observ .. tion ( 29) th~1 t 
the f::.ult-plrme is vertic .:.; l is correct, then the shortest wuy to <.1chieve n two 
mile JispLcement f or Z:fl rel.1tive to Zf4, is simpl y by bter~l movement. Appar-
ent l aterc.l displa c ement c ~n , of course, .:::tlso be obt.,ined by vertic r:lly disvl.::c-
ing an inclined f ault-pl.:me. "\ny inc li.n:.:t ion of the :,uurberg fu.ult-pl~•ne would 
be expected to be ·1t hi3h an t;l es to the south i.e. tow::r ds the Jo.mthrown side . 
On the assu.tnption th:.:.t the f :.:..ult-IJl. tne (lips 70 uegrees in :'t southerly direction , 
Zfl would h ·,ve to be do ;m f;.mlted 5. 5 miles rebtive to Zf4 , to ob t:-,in its 
northvn~.rd displ1cement of two ;..tileiJ.. 'l'here is no evidence to support this . 
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i!erticnl displ-:.ccment ~.-10uld , noreover, not expl:.in the northwm'd displ:.lcement of 
an asyllll:1etric -:.nticline overfolded to the south. .". subordin~1te verticul coGponc:mt 
m. ... y be present, but the horL,ont .1 component :nust be the domin:mt one. 
Over·..:'olding, wrench- f .:ultinr; .tnd thrust-faulti..r1g mu...;t ~11 be closely ~.csoci~t-
ted. '.L'here io ever;j re.::.son to beliE:ve th~.,t the O\erfolds, ·.:rench-fc..ults <.:nd 
thrust-f ults ~a·e inter-1·el.··ted .. u1d of dw s .. :;ae : ,ge. Ove.d 'oldinc i J most in-
tense on RetrE::.: t :md Doornkloof, i. e. north of Zfl, th . t r.ection of the Zuurber..; 
F. -ul t which i s ciisrl·:ced f ,rthest to the north. Over foldin6 .mel thrusting will 
... lso expl : in the c.bsence of ·my s i gn .... of the ~}chietkop E".. ml t vn Grootfon tei n . The 
displ•:cement of the Zf4 section of the Zuurberg r ... ult rel : t.ive to Zfl h:...s been 
a chieved by vtrench- f c..:.ulting, overf'oldinc; and thrust- f :mlting, :md not by the 
movement of rigid blocks . 
An origin of the structure similnr to the one adv:...nced to Trevis:m (5 ; p 167-8 ) 
to e:x.pl:.~in the Bren~wrench-faults in the Lombardy Alps , is sucgested. 
Upper 1'/i tteberr- slLles are con Lined in 3. bro:1d syncline e~1st of Sydneys 
Hope . 'l'he southern contc.ct between .:it teberg qtFtrt;;;i~;e ·md upper ·~titteberg chi....le 
i s l argely covered by s ilcr..Jte , it is , how..::ver, well exposed on the western part 
of AssegE!ni Bush. Here the cont· :ct if3 overfol ded in .. north- eazterly direction , 
the dip beine 45 - 55° in n south-westerly dir uction. 'l'he syncli ne .n:...rrows con-
sider.P...bly westw~-rds :md pitches out on ~)ydneys Hope. 
On Sydney::; Hope the .. i tteberg guc.rtzi tes : nd the southern cont (:ct between 
qu artzite ~J shale strike h 20° s, but on Assegc:.~i 3ush this ch::.nees :· bruJ.ttly o.nd 
· th d t trnnd ''' 57° ~ swJ.ngs s ou Lw::r s o .... c. .., , Thi s t r end. continues tor t110 miles before 
swinging b£~ck to the re6ion ... l direction of strike under the :Jilcrete . The north-
ern contr:ct ~illd the .. 'itteberg qua rtzites north of' it strike E 15° S . On Assebd<ii 
0 Bush the cont 1.ct trends .8 40 S for .f:tbout one mi le , :-.nd then turns due Enst . On 
Ln.th::tms i!'.:J.rm the cont,~ct is ag-!.<in p~·.r·1.llel to the regiona l strike . 
Ou toide the ore:1 the Upper •vi t teberg Sh. ·,les e-m be tr~wed for nineteen more 
miles in :1 south-easterly direction (see Mep 2 ). 
THE ST1UCi'lJRE I i'T THC SOUTH- .. :_,.,:~...:EitN 1-'uT.i.' G'F THE R~~GION 
South of .'.ssegr.:· i :Cush .iitteberg qunrtzi t s a re folded into a series of .mti-
clines <:\nd sync lines which strike E 27° ~;) , On ... atjes Kr;.1.1;1l upper J i ttebere; shales 
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nr e f ound in t wo n ·.1r row syncline:.o s ef•:-.r ·.:ted by .:m ·nticline . The moce northerly 
of the t,w sh·:;l e outcrops is ne·~rly two mile[; long. 'l'he more southerly outcrOIJ 
nw.int · ins :· peroictcnt ,vi dth of 200 - 250 y:-.rdB f or m::t::·ly four milt..s, before it 
ler.ves the ree_~ion on Klipheuvel. A little ·r;o the e.:-.st of the re.c;ion,or.. Glendye , 
it tidens cow·iae.r:nbl y . Ejix miles outside the .re i s prob~lbly join::: uv with 
the upper .:it teberg sh .. l es expo_cd i n the r-yncline r .• st of ~iydneys Hove (see !..i..--:p 2) 
·.~.:i:l....:c; ST1UCTUdf<: SJUi'H-.C.:.~ST 01!' i3I.;;.BUHY 
- ~ight foldi nL ch::r ':'.cteri sec the ;/i tteberg Qu .rt ~ite in the Kom~--, V<~llc:y, Md 
for some di s t ._.nce south of Hi llside di}J:~ of 60 t o 90 degrees ~1re common. Still 
farther south the rocks Jip ~-'t les.., steep ·m~::le ~; . Jouthwa rd f rom :l point ':l short 
di st,mce nor th of Kom.::;::1 ( r · rt of Groot:fontein) Lokkeveld sh~les crop out from 
under the qu:lrtzites. 'rhe :Bok~ . evelu - Viitteberg contact dips 60 degr ees in :1 
northerl y direction. The cont~~ct c:~ be tr.ced to the sou th-e .. s t ern corner of 
Grootfontein, '·''here it dis ·<tJpe ·rs under surfnc .=; s~nd. 
On Komt;:-:.s L1ond the structure become a .:·: little obocure . 'vfi tteber g qunrtzites 
8.long the souther n bound:--:ry of' the ret~ion on .l:I.OJng··:s ~;Iond form e. steep syncline . 
Bokkeveld sh·· l es crop out in the northern li::lb of thi:: cync line . In the river 
bed , south- e lst of the homeste11d on .i.orag·.:s Mond, there is no sign of the Bokke-
veld - iii tteberg con teet , which i::; founa on Groo·cfontein . ~ ~tndstones and quF rt-
zi tes di !J s outh under the Ji tteberg quurtzi te3. .::::lSt-no1·t h-east oi the homestead 
the dip is toworJs the north. The otructure in the river course the refor e con-
s i sts of one ··t!lticline . One mile f -.rther e ·;::;t :·. one. s trike in a river bed , fl 
tota lly different s tructure ia found. LokkE:::velJ sh:.les crop out in a n~:rrow 
f:tnticlin e north of the sy~1cline ju~t before the J.:·iver lerwes the .!J.I'e.'3. . North of 
this :mtic l ine s :'nclstones and qu:.rtzi tes r-:re iolued into :·: l~irge number of 
~nticlines ~lrld synclines . 
( B ) THe£ STRUCTU:1E OF POST-C. ~PE .FORMATIONS 
( 1) STRUCTUHE OF zuu~m:;:w voLCH!ucs AJ.f.9 .rooD B.c:Ds 
At Boesm:mspoort , where tuffs .~re well exposed , they J ip i n a southerly 
dj.rection :1-t 20°. Dips of equ'".l r··_gni tude were .-te·.sured by Haughton anJ. ~-\ogers 
(29) on t•..imosa ~md Slngboom, md 15 deJreea on .• oodbury. The northern limit of 
the tuffs i s defined by the Zuurberg F<-:ult . On the s outhern side they [~re over-
bin by s :.mdstones of the ,/ood B.:,ds. The .. 'ood Beds di~;;pLy n similar dip of 
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15 - 20 degrees in £. south.;rly direction, but for re · sons set out on p::>,ge 18 the 
writer doe s not beJ:i.e.re th ... t this is true di p , but r . ·ther th .~t it is f -:l se tedJ.ing 
on :, l :.rge sc~:le . 'I'he ·.:.f)JJ;.::rent conformity beL;;een the t.,ro serie:::; is therd·ore 
non existent . :..n unconformr;ble relationship ,;:_::; proved by H.1ughton and z\ogers 
( 29) Hhen they found tuff _·,nd b !;3:!1 t pebble~ .. in ·;. conglomera te of the Ui terlh"3e 
series . Pebbles of vole •.nic ori .s in, :.mch ·,n r g::, te ... .lld chert , :tre q_ui·te conJ.J£ton 
in the 7ood Beds . 
A v<.riety of Terti .ry to ,{ecent sediments unconf or .. 1c.bly overliES the older 
rocks~ 'rhe deposito lie on rm old }ll··.in which s lopes gently tow~,r..:i.s the se·:. 
e xcept for post-1'erti::,.cy uplift none of the sediments hn.:; lJeen involved in folding 
so th:.\t r,ll lie essenti".:! lly in an undis turbed pos ition. 
;,n interesting feature of' the structure oi' the C:pe System i s th::tt maj or 
synclina l structur es , when vL'weJ long s~..rike, :'p~Je. or to be :-:.. ligned with m~·.jor 
anticlin··.l structures . An ex ·:m}lle of this is the sync line on r~.sseg<!C.i Bush ;md 
Lath·lms .J:.'::.rm, which is found ., ligned 1. i th the nor th-western nnticlinorium. A 
study of the ree-i on::l mnp (ril"ll' 2) shm1s th::tt this i 3 not w iool:~ted occurren ce, 
but that i t is ch::.r .. cterh. tic of -.~ much 1(\!'ger l;ortion of the structure of t he 
C::1pe .Fold Belt in the ·· · stern C ·,pe Frovince . ,~n ttempt hns been mc:'.ie on the 
regiona l map to dr w in the :n.:<j or f old :.1Xes , c.tnu to shoN tr1e relationship be-
tween the v:lrious synclin :1 o.nd tmticlin:~l str·uctures . 
Along the northern m:-.rt;in of the m_,p ·;n ·m ticlinor ium ~.ppeflrs to pass l at-
en :lly into t he syncline on which Gr ::1h:.mstown i s situ~,teJ., c:nd the m~.jor syncline 
north-;Jest of Aliced:·. le :::iJpe -:rs to h: tve been pl..c ed oppocite the north- eastern 
r·.nticlinorium. 
The s outh dippin£S lin1b bet~1een the · .. nticline end the syncline in the north-
west corner of the .W< ~P shows : . minor revcrn~'l of dip. '1 his r esults in a sm: .. l l 
s N 
/ 
nnticline and syncline on t hi s li.I:'lb. .les tW' lrd these two su1::.ll atructures 3.re not 
rE::flected in the outcrop p·:t tern. ' ... 'he sru~:ll s,,·ncline pi t ches in :... n e"lsterly direc-
tion o.nd becomes more ,- s:"\J. more Jlrof!lin, nt . At Gr, .h.:"\.mstown this syncline , me:1sured 
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between the crests of the anticlines to the north .1nd south of the city, is 
seven miles wide . 'l'he small t.nticline <.:pj .• ru·c:::ntl;• pitche:::J in a wenterly di.rec-
tion; south of Gre:·.hamstown it exposes 1;okkeveld sh<..les. 
'.Lne Dw;ka Serie::> and sou1e r~cca are preserved in the major syncline north-
west of Aliced1·le. 1'his syncline trends 1~ 16° S neur the \/estern bound3.ry o1· 
the m'-lp, north of Hiccdale the trend is 8 6 ° s, but west of Gr.~hamstovm it 
swings sharpl y to strike E 22° S. South of u-rahams town the synclir1e i::: still 
clearly recognisable, but has clvtindled condiderably in mat:nitude . The pi tch is 
in a north-westerly direction, and exposes successi vel; higher stra t:-. in tha t 
direction. 
·rhe struc ture, which has be•.n desc 1·ibed as the nor Lh-er.:~stern anticlinorium, 
becomes lese important in a westerly di.r;;ction . l.orth-eas t of Alicedo.le it is 
still prominent , but north-east of the s<:u..te village i t is no mo.::-e than a small 
antic line on the southern limb of the maj.or sync line. 
·:r.he syncline which preserves upper .Iii tteberg shales on Ascegaai Bush and 
LaT-ham::: .B'"irm, C.:ll be traced westwarus to an insignificrmtly small syncline on 
the northern limb of' the north-west anticlinorium south-east of Alicedr.:~le. Con-
versely the main axis of the north- weot anticlinorium c::m be traced to a SLlall 
anticline on the southern limb oi the syncline. 
In gen eral it c .m be said thai the major synclines have their oric;in in 
minor revers&ls of dip on the limbs of major anticlines and vice versa. Pitch-
in€ of the folds in one dir~ction or another , either increases or decreases 
the magnitude of the folds along strike . 
The folds :xppe.:.r to be more tightly compressed in the vvestern half of the 
map than in the eastern half. In the eetster n half , folds ap}Jear to be more 
numerous, several die out in a westerly direction ·1:he distunce between the 
crests of two anticlin9s along the western margin of the map i s 10 ~ile~. 
Along the eastern margin the same two folds are 19 miles apart. 
A CRITICAl; 1t.!!:VIB., OF THE S'rRUC'i'URE 
The description of the 3tructure raises several interesting_ problems, to 
which at present no defini t e ;.u:s·.,er one way or tt1e othe ... ~ can be given. 
'l'he most unusual observation i s th~ t a syncline and an anticline have iso-
clinally been ovet.·folded to the sou th. Overfolding i s common in the Cepe Fold 
Belt '1Ild frequent r eference is rJade to it in the litera ture, but this i s , with 
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one exception, ever:-,vhere to the !lorth. de ': illiers ( '7; p 154) mentions strone, 
overf'oldinr; to the north in the BJ.via:ms Kloof are:1, and km:=:hton (25, 27, 28) 
mention.._ asynnnetric c.mLiclinal folds with steeper limbs to the north. du 'l'oi t 
(8; p 196) in a contribution to de Villiers (7) paper \~ritec, 
"Overtur·ninc is .t-.u· frora unii:'orn in th8 1·oldl>elt~ though invariably 
to the north, .vhen pre~~ent on 'illY scale. .~·e::>t of' u line dru~m. from 
Karroo l'oort to :.':o;_;sel Kw it it; rare . I'ro:.a .Prince Albert e ..1stward 
it is quite frequent" •. 
r.·ountain mentions overfolding to the south ne:_,r Port .. , lfred (50; p.l5) 
II A peculiur f'enture of tbe..:>e rocks ( .:i ttr:; berg r:uartzi tes) in the 
neighbourhood of Sal t ·. lei and Kowie ·r-'oints is t he continuous 
tendency of the rocks to dip at hi _;h :mgles to the north-east. 
This r epresents .m approximat ion to i coclina l !'olding, but is 
unusual, in being thus overfolded t o the s outh-west 11 • 
i~lountain thinks tha t a few hundreu feet nay be involved, but w·1s unt:.ble to make 
accurate measurements. This overfoldL.'1:: m.:1y genetic,;lly be connected with the 
overfolded portions north o:i' the l uurberg Fault. I t may be worth while to 
investi_ja te whether the overfolded rocks :::t Por t Alfr, d are a osociuted wi t h u 
!Il,;'lj or L·ult in a. south-westerly direction • . 
Overfolding to the south L unusual, nnd i s 8.}J}'c:rentl;y limited to r estricted 
parto of the ea3tern Cupe l;rovince , 
It h •S been shown that the trace of the L~uurberg J<'ault hG.s been displaced by 
three ';lrench-f3u1Ls . Tot'i l displace:G:Emt on the:::e faul ts has been .-.!:'.3000 yards. 
'rhe L:uurberg E'ault is gene .:·n lly t hought to be of mid-Cre tnceou;:; age . If thiu is 
correct , th.J.n the thrc(; wrench-f..J.ult s must be younger. This implies a !J8riod o£ 
severe compressiOJ! during b post r.lid-Cretcweouu period . Opinion on a ren ewal of 
compress ion after the mid-Creta ceou3 period of tension faultins is divided, al-
though the prota r; onh;ts, at present , ap:t>ec.r to defend the weaker case . Haughton, 
~rormnur:v.e and Visser (30 ; p 27 ) f i nd eviclence near '·l0:3sel Bay that Enon has been 
thrusted f rom the south over the pre- C..!pe rocks . Fotcieter ( 52 ; p 410) however , 
disputes the presenc e of a thrust , and believes that the f::.ult i ;::; n10r e likely 
of the norma l LTuvit y t ype . Sohnge ( 62; p 261 ) states, 
11The fina l phase of tt1e f aultine movement was evidently accolrlpanied by 
exceptiona l crustal compr ession, by which the inclu:.-ions of the ilion 
conglomer ate under:;eut . .lurked f'r acturing and di CJ tortion11 • 
Du Toit ( 8 ; P• 195, Contribution to de Villier s p~per) be lieves in a post-lower 
but pre-upper Cre t aceous pha;::;e of compression : 
"·, .the i nten sity of which i s probably f ,L' ;;re::t t e r thgn gen<;r ~ lly 
s uppos ed, as shown by local dip;:; in the ~~:1on up to 60 , e tc. The over-
turnine of ~;orac of the C·_tpe strutn w1y just h , .vo been due to this r enewu.l 
of coi:~pression, wh ich, superimpos8d on the o lder fo l dings , is nntura lly 
c.r cuc.~te with conc::·.Vi ty to the south11 • 
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de Villiers disputes this (8; p 201)1 
"Such dips , however, are invaric.bly directed to;vards the north, i.e., 
tow rdc the fault , ~md other.visc no plicutions :1ttributable to :t'olding 
were noticed. .:11 ci~J.urtur8S fro~u the horizon tal in the :!:non beds ma~· , 
therefore be explain~d b~- the faulting with its rE::sul ting northwards 
tilting of the downthro··m ..;tra ta . .•.•• . , !'he3e high dips in the .C.non 
could have been produr.:ed by faulting ;.llone , and no post-Bnon period of 
foldin;: need bE: uuppo3ed , the more so s ince no true folas were encount-
ered in the Cretaceous beds." 
South of the Zuurberg Pault the situation is .Jomewhat different . Here the 
Cretaceous rocks dip 1~ - 20° in a .;outherly direc tion, i.e., awa;,· i'ror.1 the 
foult . Obviously de ·:illier::: expl . .mation of fe:_ulting und tiltin.:; tov;ords the 
fault c ·.m not be f pplied south of uuur·berg in the s:1me sense as elsewhere in 
the Pol d Belt . If tilting has taken place in the dood Beds , it is oway from the 
fault, ..... nd not tow3.rds it. As pointed out , however , the writer does not believe 
in any post mi d-Cretaceous folding or drag , but thinks t.hat the ,food Beds rest 
essentially in a horizontal position (p.l8). 
Two , possibly three, faults vvere inferred on Springfield ( p. 43) , Doornkloof 
and itetreat (p. 48). Althoubh no direct evidence of these faults was seen in the 
field , the conclusion i s dra--m that they nre thrust-faults . •rhe accomp..mying 
sections (Sections l and U) clear·l.., sho.v thu t a n 1.rrow block is upthrown re-
l::1tive to t;he t-wo blocks on either side of it . Uormal tensional f.Jults would 
imply that a big block to the north and n bi.:, block to the Louth were downthrown. 
If the two f. ults are thrust-f< ..ulto , thi~~ difficulty f<-'lls a·,,ay . 'l'he narrow 
horst is h block wedged out between t1;.e big blocks on ei vhe.c side of it . On 
page 48 it was pointed out that 1, 500 f~-et ot <~itteberg quartzite are missini'S 
if the "middle shales" :tre Dokkeveld. Under the prevailing circu:rns"tances only a 
low-~~gle thrust-fault could have eliminated the quart~ites . 
The evidence i3 convincing proof of u period of strong compre~sion . The 
wrench-faults appear to date this to n period later than mid-Cretaceous. '.rhe 
compression h-~s resulted in severe folding in the rigid Cape rocks, to the 
extent thc.<t these \·,ere o·.-erfolded appreciably to the south, wrench-faulted and 
thrust-faulted. Yet despite a supposed post min-Cretaceous muvement of ) 1 000 
y:-:trds on these wrench-Lmlts this comprest:: ion h...:s ha.d no e:t'i'ect on the Nood 
Beds. 'rhis is somewhat p:..r~doxic :.1, and for this reason it is unlikely that the 
compression po~;;t-dutes the mid-Cretaceous, but must be pre-Cretaceous in ::.ge . 
Con:Jiderint·. this , it iu concluded th·_lt the .:.uurberg .r\ mlt was initiated in 
pre-Cretaceous times, a nd th .. t it was displ:.ced by ~•rench-:faults before the 
deposition of the .:ooJ Beds . 
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The rise of t:row1d level from the southern bound .... ry of thE: oreo northw~1rds 
i s n gr .du.:tl on•· up to about the 1,800 1.oot contour , which runs <.ip}Jroximately from 
Lath:.L,s Fnrm to Sv:eetkloof. The s lope is on au l.v~r::tgl! l OCi feet per J::lil.;, or 
1 de[:,Tee . ·rhis pl:tin, which covers more th<.m -_1 of the: rthole ...re.:. forms p.:!.d of 
-~ extensive cor.st: l plain, ·.1hich can be traced c.ll along the Cape coast and 
into Notal. On thi s plain rest 'tertiary limE:::::; ~.one <... • nd a v.:ri e ty of de pod ts 
incl.uding e-..r :::.velc , s ilcrete: and eolian sand. fhe [;urfo.ce forms part of King's 
(35) Afr·ic•m cycle. Bullen - Newton cla3sif'ied the Alexandria F'ormation as 
m"id-Plio.cene . du i'Oi t ( 17; p 439) think...; that for~ tions do tine., from the lnte 
.Cocene to i..Uocene .ne pres~...nt . r.irs. C.G. J Umke (18) of t he Geological Survey has 
identifie:1 forominifera _ts belonging to the Upper Oligocene to Mi ocene . 
Th e r el ationshi p between the surface on ;:hich the J·.lex;mdria limestones i..illd 
th.1t on which the s ilcret(; rests, is a little obscure . Hau~hton in 11Handbucl:. 
der aegionald! Geologie 11 states ;;hot : 
11 In the ~tr~<.iS where the s ilcrete and ·rertiary limestone:;; occur close 
tocether, the_r-e is an ~brupt step fron the one to the other, but where, 
a s in IiW!l::-.nsdorp, no lime~rtones occur, the silcrete covered peneplain 
slopes evenly to the present co;.st 11 • 
Haughton (25) , however, nlso stated th~?.t: 
11The peneplt..in on which the limestonel:: and surL.ce deposits rest is a 
continuous one f'ror.:l G:.mdfl.YLS to the ~ea in the middle of tha nre::1 11 • 
:._ount .:-tin (45) :Jees the probleLl of the co_,strl pb.in : ~s being twofold: 
( a ) ho·,: the .surfp.ce wa.J foriJed , b~r river or by the .. e a , (b) the subsequt-nt history 
of the peneplain. Houghton (25) thinks th.uL the surface unaer thE:: limestones 
was formed by the sen , and the surface on v1hich the silcrete rests as subaeri:.,l 
in origin. 
,Uexandria lime~Jtones do not occur in the arf;u of the present survey , but 
they :1re found to the We t-i t .:1t Pateruon and south on ,auinkr;:mtz . The occurrence 
a t Paterson is o.t d.11 elev .:tion of 1,150 feet , Md on Aluinkrantz o.t 650 feet . 
Ne~r Cast London, at Needs Camp, Alexandria limestones are found in a small 
depres sion at 1, 205 feet. '!'his proves. th:_ t t he sea durine 'r ertiary time s tood 
at least at the present 1, 200 foot con tour . de VillLrs ( 7) found evidence in 
the B.uviaans hloof tha t the land since the t erti..::ry h&s risen at leo.st 1,400 f eet 
und Visser (70) stt tes : 
"At th~ beginnint; of the 'l'ertiary thv South Afric an continent must ho.ve 
stood nearly 1500 feet lm.oer thr.tn a t present '.md r.1 bro~d continenta l shelf 
was cut b;y t he 3er. , .vith un equ::::lly exten sive co3.st ::.l pl.J.in, s tretchinG 
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inlc.nd fron, the shore ., . 1\ow=.rus th .... t.md of this epoch of pL.natL~.n, 
while the bn<l started to rise coarse con[,lo; ,er~., ·ce v.i th a highly 
silicfWUs rw,trix, only a :few fe(:: t thick, H~:.~.s depoui led on th<:: coJ.stal 
pl<·Jin by the me; ndcring rivt:rs , ~~hich h:.1u cut itl\. 
There is sufficit:nt evidence to su.::g~st th· ·.t ti.1e sert did rise to levt-ls 
hit;hcr than that on ·,;hici, tod:1y sm:,e ::;ilcl'~te L : 1.·ou.nd. 
Besides the two outlif.H'fJ on Hoodekop , the 10\:est ;:;ilcrE::tt: in the ~re~.< , 
ne· .r the hOI!leste _.d of 3us tl'ontein (on th(:; bound<.H'j- between KoJ. 6<iS 1 ond and 
~(oodekop), is fo1md a t nn elev.Hion oi' 1,110 feet . How f c:;r inl:md the set:. did 
adv;mce is impossible to s :<;{ ' but i t is sucge ... ted tru.t at le··\.:;;t the lo\·;er pnrts 
of the plain, on which silcrete rest~; , h :..<s .:t m:.1rine origi n. If the high-level 
gravels have n marine ori;.:in, then the sea ;r:ust h :ve stood _,t le...tst at the 
!Jres(:nt 1 , 300 foot contour . 
No work w·.tS don"' on the f~levation of the surface on which Alexandria lime-
stones rc:st . It i s therefore not possible to s=w .vh<:=ther there is a breclk in 
the slope of the surf .. ct:c on ~thich silcrete and .M.lexandri·l limestone rest. 
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During the 0ilurion, vthen Southern ,>fric;j w,:G p .• rt of tnt: supt;r conti nent 
Gondw~maland , r·. pE:nepl ~in de v E:: loped o·, er the ::;ou Lhe;rn h:.,lf of wh..! t is nov" the 
C.~pe Province. ·1'his pl::<in :.:.lso ext&ndc<l over lanJ which .1t that tiale, lay 
beyond tht) liwits of the }.!resent continent. 
rrowards the end of thE:: ~)iluric.n, thE: venepL in slowly subsided formi ng :1n 
e.lst-west trou0 h , the C::1pe Geosyncline. A lonb veriou ot sediment<-~tion set in 
\·:hich only terr:iin.:rted durint; the Jur: 3::.;ic. 'l'he :n~ ~teri..:.l •1hich filled the ~eo-
syncli ne was chiefly derived froa the north. 0~dirnents of the O .... po System were 
deposited until the Lo.ver C'1rboniferous . During pc~rt of the C~::tr0oniferous 
Gondw:mnl:-.nd r,;as covered by a thick ice sheet. Gl::wial till was dt:posi ted in 
the geosyncline from floating ice. Sediments of the Scca i.illd Beaufort ~eries , 
·,1hich followed af t er the gl:lcic~l pE;riod, were depor:i ted conformably in the Cupe 
Geosyncli ne on the Dwyk.:l ·:·illite . ..Uuri ng thi s peri od (:?ermian) the centrE; of 
deposition slowly shifted northwards to form the K·:trroo Geosyncline . 
J!'olding of the C: ... pe Geosyncline beg:m during the Lower Bec.::ufort (upper rerm-
i an) and culminated during t he 'l'rL.ssic . ']lhe sediraents were highl;y compressed , 
uplifted and eroded . Co .lr'se waste lill.terial ·.v :::.c S\.'elJ t nor thwarus and lorg<::ly 
supplied the debris for the .iiolte:~o Bed.; . 1'he long period of sediment::~tion , 
erosion nnd re-sediment:·. t ion ended during the Jurassic with the eruption of the 
Storr.1berg lavas. 
f'rom the Juracsic to the vresent d.;.y , the inknd region;:; of ::,outhern ;..fri~J 
h::.:ve been relr1ti vely ~t.·~ble . J•'J.rine t r m::gres::;ions took pl .. lce along the margins 
of the present coast duri ng; the Cr~tnceous :. ~1d L'erti:1ry. During the Cre t nceous 
tensionul f ·.1Ultine,, prob -:bly connected with the rupture of Gondw:...m ..... l <l.lld, 
effected pEts of the C .. pe ]'old Belt • 
.Phi s brief description gives :1 summ:.try of the hisiiory of the C.<pe and 
Karroo geosynclines o....: it i s pre3ently ;-.cce},ted. (17 ; p 559 - 576) . It is in 
the light of this , thr.<t the ceologic·:l his tory of ",be ·::rea of the pr esent survey 
·~ 
must be 'T'i ewed. The writer envi s .: .ges the following eventB . 'l'he::;e are some·.:h~lt 
specul·~ ti\ e ; but do '1Jlpe:.r to be in har nony 'IIi t h fie ld eviden~o. 
'I'he Bokkeveld nnd ,/i tteberg Series were highly folded durint; the mu.in 
phase of conprecsion of the C:·,!Je Ceosyncline (Perd . m to Trinssic). This 
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compression c...:nnot have been conti nuous, but must h· .• ve alternoted with short 
periods of tension. It i3 during one of Lhese tensional phases, thct the 
Zuurberg Fault w· ,fl inHL~ ted in ~:lre:ldy highly folded ctr :;.tc.. A finnl , 
severe ph: ... se of compression followed , ·.1hich resulted in wrench- f ::ulting, 
over folding rnd tr..ruot-L~ulting in the l.'Ock:.:; north of the tuurberg F_ul t . 
The folding of th:-: C •.pe Syr·ter:l vms follo;ve d bJ a }leriod of erosi on. 1wen-
tu ·.lly everything w ~ bl::nketed by the :::ton1berg l ::v .s. 
In the eerly-Cret~1ceou:::; a period of tension set in when Gondw..:n..1l and 
ruptured. i!lovement on the Liuurberg I':..1ult w: s renewed, Pnd vert~cal movement 
now ,1lso took place south of' the L...uur bert; r.:ult on the planes of the thr~e 
wrench-fault..;. South of the :6uurber g pro8ressive f\mltine produced c. b::.si n 
which subsided r~pidly. The n ture of the t:edii .• ents which ·.vere de}losi ted south 
of the .:;uurbe.cg P .ult indic:.te th:J.t they 11ere deposited under torrenti:•.l 
conditions. :.s f.; 1st _ s the bi.Si.tl subsided, it W<lS being filled with debr is 
derived from the rock::; to t he north of the f ault . 
The deposition of the Crett:lceous beds w~·; s followed by the formc.tion of a 
co:;.st.:tl pen\.pl.·"in' on which in Terti 1.ry to Recen~ times "'lex-mdri::J. limestones , 
graveL, silcrete and eolian s .".ll<l were deposited. 
Si nce the devosition of the A.lexC~ndria limestone, the co.stal margin has 
been uplifted bet·.teen 1 , 20C to 1, 500 feet . 
'i'he events as described a bove elimin:!te l1~rge sca le c01.1pression in post-
mid-Cret~:ceous times . It is suggested th : t the Cret.,ceous f':lUlting , :1t le·\st 
south of Zuurberg, h :::.s been contemper:.meous with the deyosi tion of the Wood 
~eds, m1d does not post-d~te thelli. . 
Exce~t for the age of the Cretaceous fnulting , this explnn .. tion, in 
ecsence, is consis tent with ideo.s curr .·ntly held on thE: history of the C.:.tpe 
Fold Belt (17 , 8) . 
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CONCLUSION 
1'he survey of only so 8!:<<..11 , portion of the C.1pe j.,10ld Belt h:"'.s sho.m 
the :u . .L ter, th:1t L:a.Jtern C.:..pe Province geolo~;y i s ' t r;r e t deal more .f.J.:::cinL"l· · 
tint; r·nd problenntic th;..n is gener·~lly -~cc;eptea by :3tudent.s . It is 
regrett ·-.ble th::1t so fc. ·; student:;, ho.ve chJsen the i:..:stern C£:1-Je for research 
work, but instead h2ve decided on jJroject:: ···lse'.'ll:lPr c '.lith 'ill economic bi::t:J. 
The o.bt3ence of econm.Jic r:riner::~l dej,osi ts o:f signific ... nce tends to nake thu 
:-...re ;.: uno.ttr .'lctive. Yet, the number of rese·.trch projects, :·s interesting :.1s 
economic ones, is unlimited . 1rlore concentr:.1ted rese·.1rch work would greatly 
;,;.dd to our knowledc:e rec~1rdin.s geologic!:l even·ts v:hich have to.ken pluce 
since the bec;intrin;_; of deposition of the Cdpe System - -.... period covering 
the le!.ct 400 million ye._rs of the geologic. ll history of bouthern .Africa . 
-----------·· 
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